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Excavating apparatus for the German navy, consisting of a diving bell carried by pontoons from which it is entered and operated. 


A NEW APPLICATION OF THE DIVING BELL,—[See page 127.) 
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RACING YACHTS IN A GALE 


The recent run of seventy 


York 


Yacht Club from Martha's Vineyard around Cape Cod 


vessels of the New 


to Portiand harbor afforded a supreme test of the 


seagoing quaiities of the modern racing yacht The 
distance was 152 miles Not long after the start the 
wind began to freshen, and throughout the night, as 
the vacht fought their way along the coast of Cape 
Cod, it increased to what was probably a moderate 
gaie rhe fleet wa © roughly handled that the ma 


jority of the boats were scattered during the afternoon 
i following morning found refuge in 
the various harbors from Vineyard Haven to Portland 


that completed the run, or rather race, for 


such it was, F. F. Brewster's 90-foot schooner “Elmina” 


covering the 152 


went through without any mishap 
miles in 22 hours, 36 minutes, and 38 seconds elapsed 
time Equaily meritorious was the performance of 


Cornelius Vanderbilt's sloop “Aurora,” a vessel over 


, 


which 
and 21 seconds, beating Mr. W. E 


0 feet shorter than “Elmina on the waterline 


covered the course in 26 hours, 11 minutes, 


Iselin’s 90-foot yaw] 


“Vigilant the old America’ cup defender, by over 
9 hours rhe Aurora was navigated throughout 
by Mr. W. Butler Duncan, Jr., who says that the one 
design Herreshoff whts ithe class consists of the 
‘Aurora Istalena and “Winsome”) coulé hardly 


be surpassed in their weatherly qualities and were 


not in the least danger in the seaway Nevertheless, 


the fact remains that a moderate summer gale sufficed 
to scatter this fleet of seventy vessels, completely disab 
ling many of them, and driving the greater part of them 
of the 
comprised almost every kind of a disaster that can befall 


to the shelter nearest harbor. The casualties 


sails and spars, running and standing gear, from com 
plete wreckage, as in the case of the “Eleanora,” for- 

‘Effort went by the board, 
Vowsprit and with 


meriv the whose mast 
above deck 
the gaff and the 


parting of blocks and the minor mishaps so well known 


carrying everything 


it, to the breaking of the jaws of 


to the racing yachtsman. The many casualties merely 


emphasize the fact, already well known to experienced 
yachtsmen and designers, that the enormous spars 
and big sail plan of the modern racing yacht are ill 
adapted for a thrash to windward in a heavy sea and 
when a is staggering 


wind Aithough racing yacht 


along under her full press of canvas, the strains in 





spars, shrouds and stays run up to a very high figure 
they evidently do not equal the more violent strains 
which cceur under the sudden, snappy plunging and 
lurching of a vessel that is being driven under reduced 
canvas in a short.and lively sea. The result of this 
experience of a summer's gale will be to bring the 


sparred and more comfortable cruiser into 





moderats 
greater favor with the average yachtsman 


PEARY AND THE NORTH POLE. 


Public interest in the present attempt by Peary to 
reach the North Pole has been reawakened by the re- 


cent start of the schooner “Jeanie” from St. John’s, 
Newfoundland, for Etah, west Greenland, for the pur- 
pose of getting into communication with the explorer, 
who has now been absent over twelve months on his 
present expedition to the North Pole. When Peary 
left in the about twelve months ago, he 


planned to push as far north as the ice would admit, 


‘Roosevelt,’ 


and then establish winter quarters and make prepara- 
tion for a dash by sled between March and June of the 
present year If he were successful he planned to 
return to Htah with the ship, if possible, and if not, 
without it If he failed to reach the Pole, it was his 
purpose, should nother «ttempt seem to promise suc- 
cess, to remain in the North till the summer of 1910, 
and make another attempt in the early months of that 
year. If any disaster har befallen the “Roosevelt,” the 


echooner will probably find Peary at Etah awaiting her 





Scientific American 


arrival; and he will be there if he has succeeded in 


reaching and returning from the Pole Should he have 
failed in his quest, he will still be far away to the north, 
and the schooner will bring back such dispatches and 
reports as he may have sent down. Possibly the vessel 
will also bring back Dr. F. A. Cooke, of Brooklyn, who 
went north two years ago and was landed at Etah to 
undertake a trip to the Pol 


The last 


with a single companion 
word from him was sent back by a native 
when he was about to go out over the Aretic ice on his 
quest If all goes well the return of the vessel may be 
looked for about October Ist, when some definite news 


of Peary’s work may be expected 


TWENTY MILES UNDER THE SEA. 

The rapid progress of the arts and sciences in these 
opening years of the twentieth century affords oppor 
tunity for the enjoyment of novel situations and sen 
sations, which were possible only in the dreams of the 
Thanks to official cour 
tesy, the Editor was recently afforded an opportunity, 
latest 


enthusiast of an earlier day 
during the trials of the submarines built for 
our navy, to make a run of some twenty miles below 


the surface of the water in one of these always inter 


esting and to-day extremely formidable craft 
A little removed from the long lines of battleships, 
destroyers, and auxiliaries, that were moored during 


the recent summer maneuvers in Provincetown Bay, 
was the converted hull of an old wooden sailing brig 
the property of the Fore River Ship Building Company, 
which acted as “mother ship” to a group of submarines, 
recently constructed by that company, which had been 
brought to Provincetown for their official government 
“Stingray,” one of the largest 


tests. Selecting the 


submarines, for the reason that her trials for the day 


were to be carried on entirely below the surface, we 


went aboard, and found ourselves on a narrow, flat 
deck, about five feet in width and sixty feet in length, 
which covers in the superstructure, a light construc- 
tion of steel plating built upon the hull of the subma 
rine proper, and perforated so as to allow a free en 
trance and exit of the water. A steel hand rope, car 
ried in removable stanchions, surrounds this deck. Ex 
tending up through the center of the deck to a height 
of about five feet is a narrow elliptical tower, on top 
of which is the sighting hood or conning tower, pierced 
by several little glass-filled ports for observation. Just 
in front of the conning tower is a removable navi- 
gating bridge, used when the ship is at the surface 
In front of this are the two tall tubes of the periscopes, 
which are in duplicate. 

The ship was driven to the outside mile course by 
the electric motors, the gasoline engines which are 
used for propulsion on the surface in extended runs, 
being uncoupled. The first surprise of the day was 
the extraordinary smoothness of the motion, there be- 
ing not the slightest vibration to indicate that the ves- 
sel was under way. As we approached the course, 
orders were given to dismantle the upper works and 
send everything below. The wire handrope around 
the deck was removed, the stanchions lifted from their 
sockets, the navigating bridge on the conning tower was 
knocked down, and all of this material, with the steer- 
ing gear, compass, etc., was handed, piece by piece, 
through the manhole, until the ship was stripped 
clean for the dive. As soon as everybody had gone 
below, the manhole was closed, and the submarine was 
ready for her first run over the measured mile course 
Below decks throughout the five hours below the sur- 
fuce we were struck with the purity and sweetness 
of the air, and the absence of any odor other than 
that of the last coat of paint which the interior had 
Forward, side by side, we noticed the two 
torpedo tubes. Aft, beyond a bulkhead, were the twin 
gasoline engines, and abaft of them the two motors, 
for charging the batteries and for 


received 


the former used 
propulsion when the ship is at the surface, the latter 
being used exclusively for propulsion when the ship is 
submerged. 

While making the trial runs, the steering is done 
by a man in the conning tower. Immediately below 
him, standing on the deck, is the lookout, with his eye 
Facing the side of the vessel, another 
the diving 


at the periscope. 
man controls, by means of a handwheel, 
rudder, and holds the vessel at its proper depth. At 
various stations were men with their hands upon the 
wheels and levers that regulate the ballast tanks for 
giving the proper submergence and trim to the ves- 
sel; aft were the engineers. 

It will be remembered that when we went below, the 
submarine was floating at the depth for surface cruis- 
ing. The first operation was to admit sufficient water 
into her tanks to sink the boat to the awash condi- 
tion, and in sharp succession the commands came, 
“Fill the main ballast tank,” “Fill the forward trim- 
ming tank,” Fill the after trimming tank.” Imme- 
diately one could hear the rather ominous swish of 
the water, as it rushed into the vessel. -Instinctively 
our eye followed the pointer on the large depth gage, 
which was fastened on the side of the submarine in 
front of the man who controls the diving rudder. The 
tanks were left open till a depth of five feet was regis- 
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1909. 
Then order to start the 
which was shortly followed by the sharp word of com 
mand, “Dive.” A few 


were followed by a curious dipping or lurching sensa- 


tered came the engines 


swift turns to the handwheel 
tion, as the submarine, impelled by the downwardly- 
deflected rudder astern, changed from the horizontal 
tc an inclination of about five degrees, and began to 
zo down. The descent at once on the 
which moved quickly to indicate eight, 
the depth at 


was shown 
depth gage, 
ten, twelve, and ultimately fifteen feet, 
which the runs were to be made 

It should be explained here that the handling of the 
diving rudder is the most delicate operation, and the 
one requiring most skill and judgment, connected with 
The rudder must not be put down too 
suddenly, or there may be too precipitate a plunge. 
At 9.5 knots, the speed at which the run was made, 
it took about five degrees of rudder to make the dive. 


the submarine 


The submarine going down had an inclination of three 
and a half degrees. To keep her on an even keel 
when submerged, it was necessary to give her about 
This is 
due to the fact that when the submerging tanks are 
filled, she does not take in sufficient water ballast to 


one and a half degrees of the diving helm. 


entirely sink her, but is adjusted with a reserve buoy- 


1,000 pounds To correct this buoy- 
to keep the helm slightly down 


To reach the fifteen-foot depth 


ancy of about 
ancy, it is necessary 
when she is running 
takes from fifty seconds to a minute and a half, ac- 
cording to the speed at which the boat is being run. 
The mile course was laid out about half a mile off. 
shore, the start, finish, and quarters being marked by 
pairs of ranges set up on shore. The instant’ of pass- 
ing the ranges was noted by the man at the eyepiece 
right 


of the periscope, which was swung around at 


angles to the axis of the boat. As each range passed 
the field of the 


“Mark,” the time being taken by 


periscope, the observer called out 
observers both on 
within the When the mile 


course had been covered, which was done under full 


shore and submarine 
power at the rate of nine and a half knots, the diving 
rudder was put up, and the same curious change of 
level was felt as when the dive was made. 

Perhaps the most surprising thing about this five 
hours’ trip below water was the fact that, even when 
the boat was being driven at the highest speed, there 
was practically no vibration, and absolutely no indi- 
cation that the water was sweeping by the vessel at 
a speed of nearly twelve miles an hour. The only 
sound was the slight hum of the electric motors, punc- 
tuated by an occasional word of command from navi- 
gator or engineer. As far as any indication of sight 
or sound was concerned, the cabin might have been 
that of any ship that sails the surface of the sea in 
the orthodox manner. The first suggestion that the 
beat was alive with movement came when, at the end 
of the run, the submarine thrust her nose above the 
surface, when the swish of the broken water at the 
bew could be distinctly heard. After making a wide 
turn, and heading for the course, the rudder was put 
down; a dive to the fifteen feet depth was made, 
and, under a reduced speed of about eight knots, the 
course was again covered. ThiS was repeated, until 
the twelve runs scheduled for the day's trial had been 
completed, the speed of the successive runs varying 
from nine and a half down to a minimum of about 
The engines were standardized by count- 
various 


four knots 
ing the revolutions 
speeds 

A look through the eyepiece of the periscope, while 
we were submerged, removed the last doubt as to the 
ability of the submarine to “see.” By means of a 
handwheel the periscope may be swept rapidly around 
the whole horizon; and so perfect is the reflection of 
the little mirrors, that we were able to pick out any 
particular battleship, yacht, or object on shore, with 
as much ease and as perfect visibility as if we had 
stood six or eight feet. above the water, at the level 
of the object glass at the top of the periscope. The 
operator stated that in rough weather the wash of the 


corresponding to the 


waves keeps the glass clean and does not interfere’ 


with vision. 

There can be no question that the submarine has at 
last “come into its own.” Among the captains of the 
battleships and the line officers in general at Province- 
growing respect for 
accurate work 


noticeable a 
varied and 


there was 
due to the 


town, 


these craft, 


‘which the flotilla had accomplished during the sum- 
>. 


There has been a steady but slow 
Its control is 


mer maneuvers. 
growth in the speed of the submarine. 
now perfect, and its radius of action is being rapidly 
increased. Our largest boats have a radius of about 
one thousand miles; and two are under construction 
Yacific coast which will have a cruising radius 
of about three thousand miles. This means that the 
submarine is taking on full seagoing qualities. It 
must no longer be regarded as restricted to seacoast 
operation. The time is not far distant when an admi- 
ral searching for the enemy upon the high seas may 
include a submarine flotilla in his fleet. The profound 
significance of this fact upon strategy and tactics will 
be appreciated by every naval expert. 


cn the 








Ol 
ee] 
iSa- 
lly- 
ital 
to 
the 
zht, 
at 


the 
the 
vith 
too 
ge. 
ide, 
ive. 
ree 
cee] 
out 


are 
to 
10y- 
10y- 
wo 
pth 
ac- 


off. 
by 
ass- 
ier e 
ight 
sed 
out 
on 
nile 
full 
ring 
» of 


five 
hen 
1ere 
ndi- 
1 at 
mily 
une- 
avi 
ight 
yeen 
1 in 
the 
end 
the 
the 
vide 
put 
ade, 
the 
intil 
peen 
ying 
bout 
unt- 


ious 


hile 
the 
of a 
yund 
n of 
any 
with 
had 
level 
The 
' the 


‘fere~ 


is at 
' the 
ince- 
for 
work 
sum- 
slow 
ol is 
idly 
bout 
tion 
dius 
the 
It 
roast 
dmi- 
may 
ound 
will 





LS 










AuGust 2T, 1909. 
ENGINEERING. 

The New York, New Haven & Hartford Railway 
Company are about to make tests of the comparative 
electric and steam locomotives in 
freight service. To this end they have ordered two 
freight locomotives. One of these is to be equipped 
with side rods, and the other will be of the geared 


perio! mance of 


type 

Statistics of accidents on the railways of the United 
Kingdom for the year 1908 show that in accidents to 
trains, rolling stock, or permanent way, no passen- 
gers were killed, but 283 were injured; while of em- 
ployees, 6 were killed and 164 injured. Accidents of 
a kind other than the foregoing included 102 passen- 
gers and 376 employees killed, and 2,240 passengers 
and 4,976 employees injured. 


The “ Alagoas,” the seventh of ten torpedo-boat de- 
stroyers ordered by the Brazilian government, was 
successfully launched by Messrs. Yarrow & Co. of 
Hasgow on July 29th. Like her sister vessels she is 
feet 6 inches beam, and will be 
Yarrow boilers of 


240 feet long by 23 
equipped with two doubel-ended 
4.000 horse-power capacity, supplying the two sets of 
4-cylinder triple-expansion engines, refrigerating appa- 
ratus, and other auxiliaries. 

In a recent paper W. E. Gray states that the manu- 
facture of tin plates originated in Bohemia, hammered 
iron plates having been coated with tin in that coun- 
Tinplate making 
1665, 


try some time before the year 1600. 
was introduced into England from Saxony in 
and the first tinplate factory in France was estab- 
lished in 1714 
mercial basis in the United States at Pittsburg in 
1872. 


Tin pilates were first made on a com- 


According to “Railways” of Calcutta, the success of 
the monorail system in India for carrying freight and 
passengers is largely a question of finding a satisfac- 
tory type of carriage, and Mr. Brennan is now making 
experiments on short lengths of roads in India to 
determine this question. The. monorail system is be- 
lieved to possess great value, because of its simplic- 
ify and cheapness of construction, for military pur- 
poses on mountain roads. The result of the experi- 
mental work will be given in a forthcoming report. 


The Jamaica Bay Improvement Commission will 
shortly make a survey for the bulkhead line, which 
will be built at about 
and northerly shore of the bay, and will extend from 


2,000 feet from the westerly 
Barren Island to Three Mile Creek. The government 
will dredge a channel which will ultimately be 30 
feet deep and 1,000 feet wide. The dredged material 
will be used to fill in the 1,250 acres between the bulk- 
head and the shore line. In the earlier stage of the 
operations it is proposed to dig the channel to a 
depth of 18 feet and a width of 500 feet. 


The work which has been done in the electrification 
of steam from the 
lack of collaboration between the different railroads 
aud interests that have been engaged in such work. 
Hence, it is gratifying to note that the New York Rail- 
way Club has appointed a special committee to take 
up the subject during the coming fall and winter, and 
report at the annual electrical meeting of the club 
in March next. They will collect data and make sug- 
gestions as to the direction in which further investi- 
gation should be made. Substantially the same action 
has been taken by the Maintenance-of-Way Association 
and the American Railway Association. 


railroads has probably suffered 


A new record for mining and shipping anthracite 
coal has recently been made by the Kingston Coal 
Company, of Wilkes-Barre, Pa. During the month of 
July, that company’s breaker No. 2 shipped 91,000 
gross tons of coal, which, as far as we can learn, 
beats the record of any in the United States. This 
breaker has been entirely rebuilt during the last six 
months without any stoppage of its machinery, im- 
proved springboard shakers being substituted for re- 
volving screens, and mechanical pickers introduced to 
dispense with a large number of boys on the picking 
belts. The breaker worked twenty-four full working 
days of nine hours. the greatest number of mine cars 
dumped in one day being 1,641. 


So vast are the crowds which are expected to gather 
during the forthcoming Hudson-Fulton Celebration, 
that the Executive Committee have made elaborate 
Plans for the proper care of the health and conven- 
fence of the visiters. During the entire time of the 
celebration there will be open, twenty-four hours a 
day, a large number of emergency hospitals, provided 
with telephone connections. A number of physicians 
and 1,500 trained nurses have volunteered their serv- 
will ve ae three days of the land parades there 
at os ovary er ae a temporary emergency hospi- 
wate an ‘ea blocks, with ambulances stationed at 
the celebration cons Tee eee ena sees: 

» 4N innovation will be introduced in 


the f 
é — of ambulance launches, with nurses, doctors, 
and police officers in attendance. 


ices 
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ELECTRICITY. 

In recent trials of the Pollak-Virag high-speed tele- 
graph between Berlin and K6énigsberg, a distance of 
430 miles, 2,800 distinctly recorded words were trans- 
mitted in five minutes. 


So successful have been the experiments with the 
new Telefunken system of wireless transmission at the 
new 20-kilowatt station of the Austrian government at 
Pola on the Adriatic, that signals strong enough to 
be automatically printed on tape by the coherers were 
received at Norddeich on the North Sea, Copenhagen, 
and Berlin. 

The wave forms of electric currents have been made 
visible by M. Abraham of Paris by means of an adapta- 
tion of the mirror galvanometer. Upon the mirror 
being set swinging horizontally by the current, the 
beam of light is thrown upon a revolving prism and a 
set of fixed mirrors in such a way that it is spread 
out in the vertical direction, so that the wave form of 
the current appears upon a screen. 

The French government, which already had the 
monopoly of telegraph and telephone operations in 
France, has extended its legislation to include wireless 
telegraphy. No wireless telegraph or telephone ap- 
paratus may be set up on French territory or ships 
except where authorized by the state, and foreign ves- 
sels in French waters may not operate their apparatus 
in such a way as to conflict with government messages. 


Wireless messages transmitted from the Glace Bay 
station in Canada have recently been picked up with 
some regularity by the Eiffel Tower receiving station 
in Paris, proving that transatlantic wireless com- 
munication is an accomplished fact. The Paris plant 
is in no way competing with commercial stations, be- 
ing purely for military purposes, making no communi- 
cation with places outside of France except the French 
African colonies. 


The growing importance of the electric vehicle, 
hitherto somewhat overshadowed by the more showy 
successes of the gasoline car, is evinced by the fact 
that at the recent annual convention of the Society 
of Automobile Engineers in Chicago half the papers 
presented rélated to electrical subjects. Two of the 
papers referred to storage batteries and one to meas- 
urement of energy consumed by commercial vehicles, 
the most animated discussion of the meeting centering 
around the latter. 


The notable successes of wireless telegraphy in pro- 
curing speedy assistance fer ships in distress at sea in 
spite of fog and distance, best exemplified by the cases 
of the “Republic” and the “Ivernia,” has caused an 
application for lower insurance rates for vessels equip- 
ped with wireless apparatus to be proposed for the 
international marine insurance congress at Baden next 
month. Success of the application should be mutually 
beneficial, both effecting a saving in insurance cost to 
shipowners using wireless and extending the use of 
the latter. 


Upon the successful completion of tests now in prog- 
ress of a 5,000-kilowatt unit, the New York Inter- 
borough Railway will install two more General Electric 
Curtis low-pressure turbines driving 3-phase 25-cycle 
11,000-volt generators, each of 5,000 kilowatts capacity, 
operated by exhaust steam from existing reciprocating 
engines at the 59th Street power house. It is esti- 
mated that the turbines will take nearly as much 
power from the exhaust steam as the reciprocating 
engines do in expanding from 150 pounds pressure to 
atmosphere. 


The Great Eastern Railway of England, with one 
of the largest termini in London and a great suburban 
traffic, has lost passengers at the rate of 25,000,000 per 
annum since the advent of the London County Coun- 
cil’s electric tramways, and this in spite of a gradual 
reduction of its fares amounting in some cases to 40 
per cent. The council tramways are a municipal under- 
taking, and while giving good service have been run 
hitherto at a loss, the deficit being paid out of the 
rates, so that the railway company, as a large rate- 
payer, is naturally aggrieved at having to contribute 
to the support of a successful rival. 


The Public Service Commission, which has been con- 
sidering the question of compulsory electrification of 
railways passing through the Adirondacks forest pre- 
serve, as 2 means of fire prevention in the latter, has 
rejected this remedy on account of its prohibitive 
cost. The additional cost of operation by electricity 
was estimated to be $1,156,470 a year more than the 
present cost of operation by steam locomotives, for the 
New York Central lines alone, that figure being re- 
duced by only $100,000 if all the power were generated 
by water. This great expense is due to the very un- 
favorable conditions for electric service, the traffic 
consisting of a few heavy trains over comparatively 
long distances, whereas economical electrical opera- 
tion requires a fairly uniform traffic composed of a 
large number of smal! trains at small intervals, as in 
the suburban service of large cities, 
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SCIENCE. 

Capt. R. F. Scott, who recently returned after a 
thrilling attempt to reach the South Pole, in which 
he was nearly successful, has announced his intention 
of setting out on another Antarctic expedition early 
in 1910. 

That the New York Aquarium is certainly meeting 
with public approval would follow from the remark 
able attendance in July, 1909. 
528,266 persons passed through the turnstile—an aver 
age of 17,040 per day. Up to August 2d, 1909, the 
total attendance was 2,006,919. 


During that month 


It is announced that Lieut. Shackleton will lecture 
in the United States and Canada, in order to earn 
enough money to pay the heavy indebtedness which 
he incurred on his last Antarctic expedition. The an 
nouncement is astonishing, as it was generally sup 
posed that Lieut. Shackleton had been aided by his 
government. It is stated that the expedition was 
financed by a small group of Americans who lost their 
all in the last financial crisis. 


The Duke of the Abruzzi cables that he has ascended 
Mount Godwin-Austen, in the Himalayas, te a height 
of 24,600 feet. He failed by 3,665 feet in reaching 
the mountain's summit We believe, that although 
he did not succeed in his ultimate object in ascend 
ing this lofty peak, he has broken all records for 
mountain climbing. 
the private individuals who were his rivals in the 
Himalayan field, in so far as the government of India 
furnished him with guides and porters. For all that. 
his hardships must have been tremendous. The Work 
mans have stated that climbing in the Swiss Alps is 
child’s play compared with the feats of endurance 
which climbing in the Himalayas demands. 


The Duke had an advantage over 


As aluminium is extensively employed in the manu 
facture of kitchen utensils it is important to know 
how it is affected by the foods which are broughi 
into contact with it. For this purpose Fillinger boiled 
aluminium foil in fresh milk, sour milk, wine, min 
eral waters and 10 per cent solutions of various salts 
The aluminium foil 
the boiling, which was continued for half an hour 
No appreciable loss of weight was produced by boil- 
ing in sweet milk, white or red wine, or solutions of 
sodium chloride, potassium iodide, nitrate, 
potassium sulphate, and calcium nitrate, and only a 
very small loss was caused by sour milk. The alumi 


was weighed before and after 


sodium 


nium was strongly attacked, however, by sodium bi- 
carbonate, magnesium sulphate, calcium sulphate, and 
mineral waters. 

Garrigon has tested the radio-activity of the hot 
springs of the Pyrenees by immersing in their waters 
a photographic film inclosed in a tube of aluminium. 
The film showed an impression after a 
shorter immersion, while a second film, immersed in 


longer or 


the same conditions, but inclosed in a tube of lead, 
remained unaffected. A very thin sheet of iead suf 
fices to stop the radiations of radium, etc., 
through comparatively thick 
The following experiment, of similar character, is 
reported by an Italian scientific journal: A photo 
graphic plate, wrapped in paraffined paper (to exclude 


} 


moisture) and then in black paper, was placed be 


which pass 


sheets of aluminium 


tween two plates of iron 1/12 inch thick, which were 


coated with asphalt varnish. The iron plate next to 
the sensitive film had five perforations, about | inch 
in diameter. 
15 hours over a spring, with the perforated plate lower- 
most. On being developed the 
showed impressions of the five perforations. A con 


The whole apparatus was suspended for 


photographic plate 
trol plate, treated in the same manner, but not ex- 
posed over the spring, showed no impression what- 
ever. 

F. Robin has made a series of experiments on the 
hardness of steel at low temperature, using a failing 
ball 2/5 inch in diameter, which gave a blow of about 
three tons The metals were in bars about two 
inches long and one inch square 
in three refrigerating mixtures, producing tempera 
—112, and —300 deg. F. ‘The tempera- 


They were placed 


tures of —4, 

ture —4 deg. F. 
calcium chloride; the temperature 
mixture of carbon dioxide snow and 95 per cent alco- 
hol. The lowest temperature, —300 deg. F., was ob- 
tained by a mixture of liquid oxygen and nitrogen 


was obtained by a mixture of ice and 
112 deg. F. by a 


containing a very large proportion of nitrogen The 
experimenter finds, as Hadfield did, an increase in 
hardness of steel immersed in liquid air, but the in- 
crease is not progressive, the curve of hardness rising 
suddenly at —112 deg. F. and attaining a great height 
in liquid air. Cast antimony also increased greatly 
in hardness, but cooling had comparatively little effect 
upon aluminium, copper, lead, tin, nickel, and some 
other metals. 
little change. Chrome steel showed great variation, 
while tungsten vanadium molybdenum 
steel, and rapid-cutting steel gained little in hardness 
on being cooled to the lowest temperature. Quenched 
steels gained considerably in hardness, 


Spring steel containing silicon shows 


steel, steel, 
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TESTING A TORPEDO-BOAT DEFENSE 


: i test of the 1 i boom for the 
s iins torpead¢ i 
i I s Admira It 04 
i p to that date had 
il i t the prir pal Br 


it the ame ‘ 

iy oj ited a 1 dire ¢ 
I endies vires vas 
l were followed | the 
oI ind torpedo ft i for 
t I 1 simultaneously a 
great i yn began to be paid to the ques 
t I n these obstructi adopted by 

I Admiralt nsists of a number—gener 
0—of balks of timber, each about 
ter I tied together by four lines of strong 
teel ha ! At intervals along its length, the boom 
is att 1 t pe ons which are themselves an 
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through, at ar rate without considerable damage to 


herself 
Of the rial itself there is little to took 
The 
round 
The 


say It 


place at five o'clock in the morning of July 28th 


Ferret” left and, turning 
fifteen 
the 
steered a 


When a 


Portsmouth harbor 


teamed toward the boom at about knots 


lieutenant and quartermaster stood on bridge and 


t the wheel respectively, and course di 


rect for the center of the obstruction hun 


dred yards distant steam was shut off. The surround 
ing pinnaces and tugs closed in, the “Ferret” caught 
the boom between two balks—and went through it as 
easily as if it had been packthread. No shock what 
ever was felt on board. and everyone—engine-room 
taff and stokers included—remained at their posts 
and were, in fact, unaware of the fact that the ob- 
struction had been cleared. A glass of water left 
standing on the wardroom table was not even spilled 
The hawsers were cleanly cut, and the two halves 
of the boom swung round with the tide toward the 
shore 
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ready led to a demand for the reinstallment of the 
ubmarine British 
ro 

THE FIRST CROS3-COUNTRY FLIGHT OF THE AERO. 

NAUTIC SOCIETY’S BIPLANE. 
As mentioned in our last issue, Mr. Charles F Will 
learning to fly 


mine defenses of harbors 


ard has been the Curtiss biplane ag 
quired recently by the Aeronautic Society Last week 
in the Mineola, L. I., Mr. Willard mags 
practice flights early in the morning almost daily. Qj 
the 14th instant he made a flight in the shape of the 
letter S 


vicinity of 


of nearly five minutes’ duration, in the courge 
of which he about three miles. The folloy. 
ing morning, at 5:26 A. M., he started off 
the but, 


traveled 
as usual 
instead of 
circling over the plain, he drove the machine aboye 


near fair grounds at Mineola; 
the fair grounds some three miles across country tg 
Garden City. At this point he turned to the left ang 
headed for the grounds of the Meadowbrook Hunt Club 
passing their to work 
cheered. From this point 
toward Westbury, swerved to the south, ang 
the Motor making turns, 
the outskirts of Hicksville, wheng 


machine to Mineola 


over a group of men on way 


who waved their caps and 


he flew 
crossed Parkway, several 
He traveled to 
he directed his straight back 


Before reaching th 


starting point, however, some 
thing about the motor gave out, and the machine wag 


forced to descend upon rather rough ground. The 
however. The 
nineteen minutes, and 
The height 
econd cross 
country flight made in the United States by any aero 


the first that the Wright 


made without damage 
the 


distance of 


landing was 


machine was in air over 


about twelve miles 


Teet 


covered a 


attained was about 150 This is the s 


plane one being made by 


machine in its government test on the 30th ultimo 
Mr. Willard traveled somewhat farther than did @& 
ville Wright and Lieut. Foulois, though the grouni 
over which he flew was much smoother and le 
dangerous in case the machine was obliged to alight 
This flight surpasses any ever made by Mr. Curtis 
himself, or by Messrs. McCurdy or Baldwin. In adé@ 
tion to being a cross-country flight, it is the longest 
flight yet made in the United States by any machin 
other than the Wright. It is probable that furthe 
exhibition flights will be made with this machine 


Mr. Willard in the near future 


MR. CURTISS AT RHEIMS. 


Mr. Glenn H. Curtiss arrived in France on the 120 


instant with his aeroplane, which was packed in boxe 
The machine was taken as personal baggage directl 
from Havre to Rheims, and after busying himsd 


Curtiss at 

This wil 
a full week in which to tune up the machin 
the August 
There seems little doubt Curtiss’s ner 


the following day with its erection, Mr 


nounced that it was almost ready for trial. 
give him 
which start on 
that Mr 


showing against th 


and prepare for races, 


22nd 
excellent 


hiplane will make an 





wo score machines with which he will have to comp 
pete 
rHE TRIAL FLIGHT OF THE “BADDECK NO. 1.” 
Baddeck No. 1,” the new biplane with whid 


Messrs. McCurdy and Baldwin are experimenting @@ 


Petewawa military camp in Canada, met with an ag 
the first flight Aug 
reared air am 


dent when was attempted on 


the 






13th. The suddenly in 


(Concluded on page 127.) 


machine 
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Three feet above and five feet below the boot 


At the front end and along the sides of each log were sharp, forwardly-projecting steel 
The torpedo. boat destroyer struck the boom between two logs, cut the cables, and passed through unharmed, 


Torpedo defense boom before the attack in Portsmouth harbor. 


= ~ 
. a ~ 
: me’ 
— 
Destroyer © Ferret ” as she appeared when approaching the boom at 15 Knots speed. 
or botton t chal by heavy I rhe Ferret could easily have proceeded into the 
‘ | " timber is about a foot sq re dockyard under her own steam, but two tugs took 
in se ! is studded with a number of stout charge of her, and later in the day she was docked 
I ke ur projecting from either end An examination showed that she was quite undam 
nd placed along the length of the ball aged The hawsers had made a dent in her bows 
ints i of about three feet The object of these t no plates were started, and she was making no 
spike t prevent the umping” of the boom—an water It is not believed that she was strained in 
in ‘ I i ‘ 1 mor than once in ma the slightest degree, but this will not be definitely 
net I ul ed all movable weights known until a thorough examination has been made 
iy { rew being taken aft. thus lifting the The experience was practically a repetition of what 
bow of t out of water Then, running occurred in 1885, when the torpedo-ram ‘“Polyphemus” 
at the ‘ it full speed, the nose would be pushed charged and broke a strong boom at Berehaven fn 
tl edge of the boor and the impetus of Ireland In that case, however, the attacking vessel 
the udden rushing o men for was a craft of over 2,000 tons, and the boom was not 
ard : ould in most case prove sufficient to so scientifical constructed as that tested at Ports- 
car hip safely across A few years ago, how mouth 
eve British torpedo vessel broke her back while It is understood that the Admiralty intend to carry 
trving 1» boom cut a series of tests, with the object of discovering a 
I ‘ vell understood that any vesse really efficient obstruction for harbor mouths. It is 
ger than a destroyer could easily break any boom suggested that a series of wire entanglements, placed 
et devise The British Admiralty, however, after one behind the other, will next be tried. As was to 
much cussion ume to the conclusion that the only be expected, the result of the Portsmouth trial has 
vessels likely to penetrate the outer line of British 
port defense were destroyers and torpedo boats (i 
cluding, of urs submarines ind it was therefore 
decided to put te a practical test the problem whether 
a vessel of one of these types could burst through a 
poom « l i patter 
\ ect f a boor of the latest design was there 
fore « eted acro 1 sma ee} n the upper reaches 
f Portsmout! irl | iddition to the spikes 
eady d ribed, the boor vas furnished with a 
three ire hawser stretched avout three feet 
above the ball with the object of shearing the masts 
1 funnels from any destroyer which might have the 
dacit to charge the boom, and to force it down on 
> | \ eet be low the surta ‘ there 
i 1 ned to impede the progress 
{ i Ss I ) 
I tack i nti tl torpedo-boat de 
rove Fer n obsoles vessel of 280 tons 
inched j S93 Her engines are of 4,810 horse 
powel ! esigned speed being 27 knots For the 
OBE f the test she was strengthened by means of 
eel plates fixed to either le of the bow, but this 
vy done to give her a greater resemblance to 
the t the destroyer class Nominally 
he ‘ sisted of seventy men, but for the pur 
pose the tris i volunteer crew of ten was selected 
Lieut. J. C. Hodgson being in command and Artificer 
eer J. | orth in charge of the engines 
uelore itartil the vi e of the crew vere directed 
Oo cor 1 er i oon as the vessel got within one : ‘ 
hundred yards of t) boom and to be ready to jump The boom consisted of 12-inch by 12-inch logs, tied together with four lines of heavy steel cable. 
were stretched two 38-inch steel cables. 
overboard hile a large number of tugs and launches spikes 
ere n the vicinit to | ip the expected pieces 
hese facts alone are sufficient evidence that the Ad- 
niiralt officials did not expect the “Ferret” to get TORPEDO BOOM 
OT ERE ters 


EXPERIMENT. 
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Aveust 21, 1909. 
A RECORD CROSS-COUNTRY MOTOR-BOAT TRIP. 
BY OUR SPECIAL CORRESPONDENT. 

A river trip of 450 miles made in one day be- 

tween dawn and dark would certainly be a record- 
Such a trip could hardly be 

type of high-speed motor boat, 

nor the hull would be likely to 


30-mile clip. 


preaking performance. 
made with the usual 
as neither the engine 


continuous running at a 


stand 15 hours 
The annual French endurance race from Paris to the 
fastest racers usually 
that it 
spurts of several 


a number of the 
stages, so 


sea, in whi 
compete, +S 
several day 
hours each When 
can appreciate the bold 
prothers, of Cincinnati, O., 
run their fast boat “Br’er Fox II.” from Pittsburg to 
This boat had previously made 


nerally run in lasts 
and consists of a few 
considered, one 


Dean 


these facts are 
undertaking of the 


when they attempted to 


Cincinnati in one day. 
the 1,554-mile trip from St 
speed of 29.8 miles an hour, and altogether had travel- 
nearly 30 miles an 


Louis to New Orleans at a 


ed over 3.000 miles at a speed of 


hour. 

The start was planned for Sunday, July 10th last; 
put on account of low water in the Ohio River, it was 
necessarily postponed A demonstration was given 
the Scientiric AMERICAN representative of the speed of 
the boat, however, in a round trip to M« Keesport, Pa., 
distant The running time was 39 
41 the other, which was against 


a town 20 miles 
minutes one way 
a slight current. This was an average of over 30 miles 
Fortunately, within the next three days there 


and 


an hour : , 
was some rain, and the water rose ¢€ nough in the river 
although 


risk, as 


to make possible the undertaking of the trip, 


only with the running of considerable 


the following account shows 
from the landing 


The 


made 


Scientific American 


while the boat was running nearly at full speed. Two 
blades were stripped from the wheel, and the boat was 
paddled to the bank, where the other propeller was 
put on. The shaft was bent slightly just in front of 
the propeller. The accident happened at 7 A. M., when 
all eight cylinders had been put on for a short time, 
as there appeared to be about three feet of water. The 


start was made from Petticoat Bar at 8:43:40, the 
engine running on four cylinders; and no further 
changes were made until Marietta was reached at 


10:22:05, where there was considerably more water, 
owing to the Muskingum River flowing into the Ohio 
at that point. 

Full speed was maintained until near Ravenswood, 
218% miles from Pittsburg, where a stop was made 
to replace the batteries. The boat is equipped with 
a magneto, but this had been disabled in the storm 
on Wednesday night, and was out of commission. 
From Ravenswood to Ironton, 10614 miles, the engine 
was run at full speed continuously, and not a single 
adjustment of any kind was made. Had it been pos- 
sible to run at thig rate of speed with the same amount 





125 


justment until the Ohio River Launch Club was 
reached, where ten minutes were lost in taking on an 
extra can of gasoline, the supply having run short 
Cincinnati was reached at 1:15:45, where the boat 
and occupants received a rousing reception from a 
large crowd. The run from Maysville to Cincinnati 
made at the rate of 26.54 miles per hour, the 
fastest long run on the trip. 

The actual running time for the trip from Pittsburg 
ta Cincinnati was 21 hours, 35 minutes, and 25 seconds 
which is a new record by water between these cities 
This was at an average rate per hour of 21.25 miles, a 
most notable performance for a disabled boat in low 
water, where two-fifths of the entire distance was made 
under half power. At least ten per cent additional 
distance was covered on this trip, due to the necessity 
of crossing and recrossing the river in order to keep 
in the channel, maneuvering which would have been 
unnecessary had there been a sufficient stage of water 
to permit running straight ahead and cutting the bends 
and curves in the river. The crew on this trip was 
composed of M. B. Dean, captain; William Stevenson, 


was 








start was 
of the Pittsburg Launch Club on 
Wednesday evening, July 14th, at 
with the intention of run 


dams to 


7:09:25, 
ning through the six 
Rochester, Pa., that night, in order 
to make an early start through the 
open Thursday morning, 
thus avoiding the of time in 
locking through these six locks. A 
storm came up after passing 
through dam No. 1, and the 
was forced to tie up for the night. 
Another _ start made early 
Thursday morning, and dam No. 6, 
at Rochester reached at 
9:25:10, the actual 
through the pools being at the rate 
of 25 miles per hour 
Below the pools the 
found to be so shallow that it was 


river on 


loss 


boat 


was 


was 


running time 


water was 





































































Side view of “Br’er 
Fox IL.” under way. 


engineer; James 
Rowley, pilot; and 
George D. Steele, 
representing the 


AMERI- 
It is the inten- 
tion of Mr 
who is one of the 
owners of the “Br’er 
Fox [1.,” to make an- 


ScIENTIFIC 
CAN. 
Dean, 












of water down from Pittsburg, there is no 
doubt whatever that the run could have been 
made from that city to Cincinnati in one day. 
The performance of the engine on such high 
speed for such a distance is nothing short of 








Rear view of “Br’er Fox II.” traveling at high speed. 


necessary to cut out four of the eight cylinders in 
order to reduce the speed of the engine to 500 R. P. M., 
or approximately half speed. Below Wellsville, O., 
the propeller struck the bottom of the river and was 
bent. It was decided to continue with the disabled 
Propeller until deeper water was reached, as the extra 
Propeller carried on the boat had been damaged on 
the trip up the river to Pittsburg. It was impossible 
to make any speed until Bellaire, O., a distance of 95 
miles, was reached. although the engine performance 
a as perfect. The boat grounded several times, caus- 
ing a loss of considerable time, but fortunately little 
damage was done. 

All eight cylinders were set working at Bellaire, but 
Bee: were cut out again after going about two miles, 
eal sng cylinders were used to Marietta, a dis- 

rn miles. Sistersville, W. Va., was reached 
Solace evening at 6:49. The night was spent 
on , prawn — of gasoline and cylinder oil was 
es. naaiil . aving Sistersville at 6:37:10 on Fri- 
. Pe P s. a quick run was made to Petticoat Bar, 
S down the river. The propeller struck the bar 


remarkable, and is a triumph for the manufac- 
turer of the two-cycle engine. No part of the 
engine heated up at any time, and not an ex 
plosion was missed. Vanceburg, Ky., was reached at 
7:12 Friday evening. The boat was tied up for the 
night, and a supply of gasoline and cylinder oil was 
taken on. A fresh start was made at 7:22 on Satur- 
day morning, and the run to Maysville, Ky., was made 
without stopping or slowing down the engine. The 
landing at Maysville was reached at 8:38:50, thus mak- 
ing the 30% miles between those cities in 1:16:50, and 
this with a bent propeller and shaft. Such a per- 
formance by a badly disabled boat is truly remarkable, 
and particularly when it is taken into consideration 
that while the “Br’er Fox II.” is designed to carry a 
crew of but two, she carried a crew of four on this 
trip, and 85 gallons of gasoline instead of the 30 gal- 
lons which are generally carried. 

At Maysville a telegram was received from Cincin- 
nati asking that the boat’s arrival be planned and 
timed for one o’clock, as the launch clubs of that city 
had planned a reception at that hour. The boat was 
accordingly held at Maysville until 10:49, when the 
start was made for Cincinnati, 60 miles distant. The 
engine was then run without change of speed or ad- 


A RECORD MOTOR-BOAT TRIP FROM PITTSBURG TO CINCINNATI. 


other attempt at a 
one-day trip from 
Pittsburg to Cincin- 
nati this fall, when 
there will be a bet- 
ter stage of water 
in the Ohio River. 
With proper condi- 
tions, there is bu 
lit‘le doubt cf his 
accomplishing the 
remarkable feat. The 
second attempt will 
The S-cylinder 2-cyecle motor. probably be made 


with another type of 


boat, as the Fox 
Company is install- 
ing its 8-cylinder motor in a hydroplane craft that 


it is thought will prove very 

The “Br’er Fox II.” was planned and assembled by 
Mr. A. G. Dean, one of her owners and also one of the 
officers of the Fox Reversible Gasoline Engine Com- 
She is 40 feet in 


speedy 


pany, of 
feet 


Newport, Ky length, 4% 
The 


hull is of rib and carvel construction, planked all over 


beam, and draws about 26 inches of water 


with \4-inch white pine, and weighs, without engine 
and equipment, about 625 pounds. She is buiit on 
racing lines, and was designed and constructed by 


Wright brothers, of Newport, Ky. 

The power equipment consists of a Fox motor rated 
at 56 to 65 horse-power. This engine is unique in that 
it has eight cylinders of the two-cycle type arranged 
in line above an 8-throw crankshaft In 
the motor is similar to the usual two-cycle engine, ex- 
cepting that the cylinders are set farther apart to per- 
mit the use of wider bearings. The cylinders are all 
5-inch bore by 5-inch stroke, and the base is a solid 
one-piece aluminium casting. The crankshaft is cut 
from a solid steel billet, and the throws are set to fire 
the cylinders 1, 5, 2, 6, 3, 7, 4, 8. At a speed of 800 
R. P. M. this gives 6,400 piston oscillations per minute, 
and results in wonderfully steady and efficient power. 

The one special feature of this motor is the design 
and location of an auxiliary fourth port, which is now 
being patented. Through this port air is drawn into 
the explosion chamber slightly in advance of the in 
coming charge of gas, and this injection of air accom 
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@orrespondence. 


THE NUMBER OF OUR ANCESTORS. 

iv Edit ( he ScrentTiric AMERICAN 
Whe } t that some of your correspondents 
th the ancestral puzzle is in disregarding the 
il nd il irriage of distant relatives 
if one of B grandparents on his mother’s side 
is cousin to o1 of | grandparents on his father's 
e, B would have only 14 great-great-grandparents 
e one divergent ric would be extinguished and 
the number < I ancestors in any one generation 
( 1 be 2 i nstead two of his eight 
‘ grandp nts ir the formula would 
| or al ¢ ition 2 an — 5 If there were two 
{ ff cousins amor his reat-grandparent the 

ila V ld be et 

Wl e conside that our estors for hundreds 
l ousands of years lived in small and more or 
s solated y g and communities and that fami 
Li of aS many as ten or twelve children were not 
ncommon, we cal ee that could we trace all lines 
lescent of any one person we would find them con 
her and merging into 
teenth generation 
two parents through 
( ( igh all of their twelve children. And 
he blo of these children had commingled other 
é n the line of descent, as must at least in 
isolated community, two persons in the fifteenth 
generation might represent a hundred or even sev- 

eral thousand of B’s theoretical ancestors 

Nora Springs, lowa W. A. ECKLEs. 
- See ae el = 
THUNDERSTORMS. 

To the Editor of the Scirentriric AMERICAN 
rhe explanation of thunderstorms ordinarily given 
that ouds are formed of minute particles of mois- 
e, each having an electric charge on its surface 
ese par ‘ omerate in drops of rain, and 
their electr charges spread over the surface of the 
ps itl i resulting greater electr density, be- 
e the surface of drop is much less in extent 
than the aggregate of the urfaces of all the particles 
of which it is made the increase in surface being 
proportional to the square of the diameter, when the 


volume is proportional to the cube of the 


liameter For instance the electri potential (de- 

pending on the electric density on its surface) of a 

drop of rain \% of an inch in diameter ill be 125 

volts, if it f 1 of particles 1/1,000 inch in diam- 
er whose p nt is one volt 
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The drops of rain in a cloud being separated by 

r acting as a dielectric, electrify each other by influ 
ence the resulting influence at the center of the 
being an enormous electrostatic strain, which 


lightning 


This simple explanation is that generally given in 
the lecture room, but is not sufficient to explain the 
thunderstorms without rain frequent on the West- 
ern plains in hot dry weather. The writer has ob- 
served many in northwest Texas. One day at noon 

as resting in my house, when I was startled by 

sudden clap of thunder, followed by others. I had 
not seen a sign of a cloud a few minutes before when 
coming home Stepping out doors, | saw toward the 
enith a very thin yellowish cloud somewhat broken, 
from which emerged the thundering. No lightning 
could be seen, the glare of the sun through that misty 
cloud being too intense. From its rapid motion and 
the distinctness of the claps of thunder, I judged 
that it could not be very high. This phenomenon 
lasted about three minutes and vanished 

The appearance of that cloud was unusual for a 


dry thunderstorm Ordinarily in such occurrences 


there are several scattered small white clouds, em- 


bryo cumuli in shape but diaphane, they look “dry,” 
and do not cast any appreciable shadow on the 
ground They appear and vanish with more or less 
sharp thunders, seemingly at a high elevation. No 


lightning can be seen because of the sunshine through 


them These electric discharges begin about noon, 
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to last until about two hours before sunset. During 
the day there are occasional flushes of breeze, but 
no continuous wind in a certain direction. 

This condition of weather may last without rain 


for two or three weeks, and is generally followed by 
stubborn drought, with a smoky appearance of the 


sky and very little or no dew in the morning. The 
absence of rain, the small size of the clouds, and 
their diaphane, evanescent appearance, indicate that 


other agencies besides those mentioned in the lecture 


room are active for the presence of electric potentials 


widely differing in a dry thunderstorm 


Observations have shown that the electric potential 
increases with the 


of the air distance from the ground. 


Now suppose that a portion of the upper atmosphere 
be brought near a portion of the nether atmosphere 
vithin a medium like mist, where electrification by 
influence can take place; the requisites for an elec- 


tric discharge are present, and apply to dry thunder- 


storms. They occur when atmospheric conditions are 
favorable for causing local ascending currents of warm 


air with a small quantity of aqueous vapor to an ele- 


vation where they meet a cold current, whose cooling 
effects contract the hot air and condense the vapor it 
contains reating a vacuum that sucks the air from 
the highly electrified upper atmosphere, as shown in 
Fig. 1, where B is a warm ascending current, C is 
the initial cooling current (which has disappeared), 
D is the descending current and E the cloud formed 
by the condensation of the vapor in the ascending 


current B 
the 


eat h 


From the absence of rumbling thunder electric 


discharges seem to be confined within 


separate 
differences of 
strata in 


cloud, and 
tial brought 
The ord 


when atmospheric 


originate mainly from 
different 


thunderstorms with rain happen also 


poten- 


from the atmosphere, 


nary 
conditions cause ascending currents 


of warm air containing aqueous vapor. There is low 


barometer and a preceding period of calm high tem- 


perature; the clouds are cumuli and pile very high 
up, especially for hailstorms 

When rain, is brought by a wind that has been 
blowing for a few hours or days in the same direc- 
tion, the clouds are of the nimbus class; they over- 
cast the whole sky, and though the drops of rain 
may be large, there is no appreciable thunder and 
lightning, the electric potential being too uniformly 
distributed throughout the cloud. 

Pittsfield, Mass HENRY GETAZ, 
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THE EFFECT OF POLAR CURRENTS ON GULF STREAM 
PLANKTON. 

litor of the Screntiric AMERICAN: 

that 


To the Ex 


lt was announced some time ago interest- 


very 


ing communications were to be published shortly from 
the pen of Prof. Frithjof Nansen and assistants upon 
the most recent results of the investigations which 
have been carried on for a series of years with a view 
to ascertaining the influence which the water in the 


polar currents has upon the water in the Gulf Stream 
favorable conditions of 


existence in the latter for plankton and higher marine 


in the way of creating very 


life 
The results may be shortly summed up thus: From 
the investigations carried on during the “Fram’s” 


voyage across the north polar basin it has been proved 
conclusively that in the polar water which is protected 
thick * the light, 
accumulate have a effect 
upon the vegetable life in the open sea and which in 
the cold, The polar 
basin is which 


influence of 
fertilizing 


by a layer of ice from 


matters. which 
used. 
land in 


dark polar water are not 
like a large 
fertilizing matters accumulate without being used. 

The warm water in the Gulf Stream, on the contrary, 
the the Atlantic is 
been and 
contains only scanty means of subsistence for any ani- 
mal life 

The 
the 


tract of fallow 


vhen reaching northern part of 


desert water, so to say. It has used up 


and mixes with 
water in the Gulf Stream, the more luxuri- 
the 
the 


the 


more polar water that sets in 
arm 
and higher 
summers in 


better 


ant seems to be growth of plankton 


marine lif It is cause of colder 


northern Europe, but fisheries seem to be 


in proportion. 
The 


a short 


investigations, of which 
the press, 
open 


only 
will 


results of these 


summary is just published in 


be issued in book form, and seem to up 
being able to foretell good or poor fish- 
interesting phenomena 
which be dependent upon the temperature 
in the northern part of the Gulf Stream. 


J. A. Moron. 
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to a foreign patented 
process, a substance resembling rubber or gutta per- 
cha is by mixing gelatine, bichromate of 
potash, and glycerine, and molding the mass obtained. 


Rubber Substitute.—According 


produced 


The components are used in an anhydrous state to 
retard the working of the bichromate of potash on 
the gelatine: by heating, the chemical effect may be 


increased or reduced, 
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In 1903 excavations in the island of Delos were be- 
gun on an extensive scale, owing to the liberality of 
the Duc de Loubat, who decided to make an annual 
gift to the enterprise of $10,000, in order that the work 
could be carried on in a manner which is justified by 
the great importance of the site. The work is carried 
on by the French School of Athens, and M. Homolle, 
whose connection with the excavations at Delphi we 
have already had occasion to note, directed the first 
part of the enterprise. Since then it has been carried 
on by his successor. M. Holleaux, and various arche- 
ologists of the French School. Because of the great 
number of discoveries which. have been made at Delos, 
the archeological world is much indebted to the action 
which the Duc de Loubat took in aiding the excava- 
tion work 

From an early period, going back to the eighth cen- 
tury B. C., Delos was a center of the worship of 
Apollo, who had a celebrated sanctuary on the island 
After passing through many political vicissitudes, 
Delosgwas completely ravaged by the army of Mithri- 
dates. Its most flourishing period appears to have 
been in the third century B. C 

Since Delos was a religious as well as a commercial 
center, it is but natural that we should find remains 
both of various temples and also of extensive buildings 
such as storehouses and wharves. In general, we may 
liken the site of Delos to Pompeii, because it is covered 
with remains of public and private buildings. But 
naturally it is far superior to Pompeii in the artistic 
character of the structures and other remains; for 
here is represented a flourishing period of Greek art. 
For this reason the excavations at Delos are of espe- 
cial interest, and the remains have a high artistic 
value. On the one hand we have specimens of sculp- 
ture which belong to the principal epochs. There are 
also extensive remains of architectural forms, columns, 
ete. Not the least: in importance are the fragments of 
niural decorations which are found in various places. 
Vhile these are not in so good a state of preservation 
as those of Pompeii, they give a clear idea of the decora- 
tive borders, friezes, and large wall paintings that 
adorned the larger dwelling houses of Delos. Mosaics 
of brilliant colors are also found, and some of these 
are in a good state of preservation. 

The excavation work is carried on with a view to 
clearing as much as possible the streets and edifices 
of the site. In the quarter of the port, very extensive 
wharves have been disclosed, as well as large quays 
and storehouses, evidences of considerable commercial 
activity. It is evident from their extent that Delos 
was one of the most important commercial ports of the 
archipelago. 

As regards the work which has been undertaken at 
Delos since 1903, the year when the Duc de Loubat 
came to the aid of the enterprise, it is one of the 
most considerable to be carried out in Greece, so far 
as the amount of material is concerned. This is no 
less than 50,000 cubic yards of earth annually. As 
the various walls were brought to light they were con- 
solidated to keep them together and efforts were made 
to preserve the stucco decorations and mural paint- 
ings. The appearance of the paintings, mosaics, and 
various decorative motifs is shown in a collection of 
water-color drawings which were made on the spot 
by two artists belonging to the expedition. 

Among the points which have been explored up to 
the present are the sacred inclosures in which was the 
leading sanctuary of Delos, also the quarter of the 
Theater. Near the inclosure is the sacred lake, a 
small body of water. One of the most remarkable 
finds is a tomb belonging to the Mycenwan epoch, to 
which we may assign a date between the twelfth and 
the fifteenth century B. C. Thus we remark the great 
antiquity of the early remains of Delos, showing. that 
it flourished at even this remote period. On this spot 
were found fragments of pottery which are of value 


in the study of this epoch. A great terrace or esplan- 
ade was uncovered near the sanctuary. Here were 
found five colossal lions which were set up in a range 
and spaced at equal distances apart along the terrace. 
One of our engravings shows the appearance of this 
site, and another one represents one of the lions, show- 
ing the considerable size and also the great antiquity 
ol the specimens. They rank in date after the above- 
mentioned tomb, and from their archaic character we 
may place them in the seventh century B.C. M. Sale 
mon Reinach, however, considers that the group of 
lions may have been offered to the sanctuary by Croe- 
sus, King of Lydia, fabled for his riches. He bases 
his theory on the fact that Herodotus states that 
Croesus had offered a massive gold lion to the temple 
of Delphi having a weight of ten talents, the lion be- 
ing the ancestral sign of the king’s family. It is pos- 
sible, therefore, that the group at Delos may have 
come from the same source, and this would place them 
in tha sixth century. 

Coming to the remains of a later epoch, we find a 
street which led from the theater to the sanctuary, a 
very narrow street, only five feet wide. It was bor- 
dered with small houses and shops, and must have 
been much frequented. 

As to the general character of the excavations at 
Delos as they appear at the present time, one of the 
accompanying views will give a good idea of the ex- 
tent of the work. It will be observed that it covers 
a very wide area. Like modern buildings in some 
countries the dwellings of Delos consist of a cen- 
tral court surrounded by a portico with columns, open- 
ing into which were the various rooms of the building. 
Some of the columns in this and other structures of a 
like character are in a good state of preservation, 
and the walls in some cases are high. The remains 
slightly resemble the dwelling houses at Pompeii. One 
of the dwellings, which has a considerable interest, is 
similar to the above and is known as the “villa of 
Cleopatra.” Here the portico is upheld by high Doric 
columns. There were found here the statues of the 
owners of the villa, Dioscourides and his wife Cleo- 
patra (who has, of course, no relation to the Queen of 
Egypt). The latter statue, which is shown here, is in 
a good state of preservation, although the head is un- 
fortunately missing. An inscription on the statue 
relates that Cleopatra, native of the town of Myrrhin- 
onte in Attica, executed the statue of her husband, 
which is the accompanying one, and that he himself 
had offered two silver tripods to the temple of Apollo. 
As the inscription bears the name of the archon Timar- 
chos, we are able to fix the date of the statue in the 
second century B. C. The draped statue retains some 
of the characteristics of the grand epoch in its treat- 
ment. ° 
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A NEW APPLICATION OF THE DIVING BELL. 

BY THE GERMAN CORRESPONDENT OF THE SCIENTIFIC AMERICAN 

A remarkable diving bell or portable caisson has 
recently been constructed for the German Navy De- 
partment for use in the deepening of the harbor of its 
naval base at Tsingtau. The remarkable features are 
not so much those of the bell itself, but of its con- 
nection with the imposing structure above water 
shown in our frontispiece, the whole making a com- 
plete and self-contained unit for excavating to a maxi- 
mum depth of 15 meters below water level. 

Two pontoons, each 16.5 meters long, 5.6 meters 
wide, and 2.2 meters deep, are rigidly braced together 
bow and stern, forming between them a well into 
which the diving bell may be completely withdrawn 
from the water. Upon the deck of the joined pon- 
toons is erected the superstructure, from which the 
diving bell is suspended and operated, consisting prin- 
cipally of conventional I-beams and angles 

The diving bell is built of sheet iron, externally 
braced, and is 10 meters long, 5 meters wide, and 2% 





meters high. Extending upward from the top of it 
are three telescopic shafts, two for the hoisting of 
the excavated material, each 80 centimeters in diam- 
eier, through which a bucket of 1 ton capacity can 
pass, and one of 1 meter diameter for the workmen. 
Each of these is provided with such an “air lock” 
as is now familiar in connection with tunne] and 
foundation work in New York and elsewhere, in which, 
as workmen enter, the air pressure is gradually raised 
from that of the atmosphere to that required to ex- 
clude water and mud from the interior of the cais- 
son, being similarly reduced for those ascending from 
work. The air locks of the spoil shafts are identical, 
but the air may be compressed or exhausted much 
more rapidly in the hoisting of buckets of excavated 
material, the gradual change of pressure being neces- 
sary in the case of men only as a precaution against 
caisson disease. 

The bell is suspended by four sets of chain tackle, 
one at each corner, which are mounted on opposite 
ends of two shafts on the operating platform of the 
superstructure, driven simultaneously by an electric 
motor when it is desired to raise or lower the bell. 

Higher platforms carry two cranes, which receive 
the buckets of excavated material from the top of the 
spoil shafts and deliver them into scows alongside 
o: however desired, the cranes also being electrically 
driven, as are the winches inside the spoil shaft for 
hoisting the buckets from the interior of the bell 
yne man on the platform at the top of each of the 
latter can hoist the bucket with the winch, detach 
it, and hook it onto the crane, and vice versa, and 
also raise and lower the bell as desired. Two more 
operators for the cranes above are required. 

On the deck are three compressors supplying the 
necessary air pressure to the interior of the bell, 
power for the whole equipment being supplied frem 
a stationary plant on shore. Both the superstructure 
and the interior of the bell are electrically lighted, 
and communication is maintained between them and 
from either to the shore by telephone. Quarters for 
the crew are provided in the interior of the pontoons. 

The design of the superstructure permits of con- 
tinuous operation being carried on independently of 
the varying height of the pontoons due to rise and fall 
of tides. 

ieee cetiennentintion 
THE FIRST CROSS-COUNTRY FLIGHT OF THE 
AERONAUTIC SOCIETY’S BIPLANE. 
(Concluded from page 124.) 
fell backward, breaking the rudder and propeller and 
damaging the running gear. Mr. McCurdy, the avi- 
ator, was unhurt, and the engine was not damaged 
The accident is said to have been due to the engine 
being placed too far to the rear. The machine will 
be repaired in about a week, when further flights wil! 
be attempted. 
M. SOMMER’S RECORD FLIGHT. 

The record endurance flight of 2 hours and 27% 
minutes in France, mentioned in our last issue, was 
wrongly attributed to M. Gaudart. This flight was 
made by M. Roger Sommer with a Farman-type bi- 
plane, and although unofficial, it is probably the long- 
est ever made with an aeroplane 

—________2+0+- — 

In an article appearing in the American Machinist 
on annealing high-speed steel, the author states ex- 
periments have been carried on looking to electrical 
annealing and to bright annealing by immersion in a 
bath of fusib!e metallic salts, somewhat after the man- 
ner of the barium-chloride process for hardening. Mod- 
erately successful results have in some cases been ob 
tained: but the methods are not as yet sufficientiy 
developed for commercial use. The two methods have 
also been combined, with results apparently good, the 
salts bath being heated by the passage through it of 
a blw-tension electric current. 
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CONJUNCTIONS OF THE PLANETS. the two planets is nearly six and a half times the Poisonous Honey. 
ny YRor. FI Rio J ' rr \ moon's diameter The great difference between the BY PROF. KARL 8AJ0, 

The purpose of th irticle 1 » treat of only that equatorial and polar diameters of Saturn is very ap- Illness, and even death, are sometimes caused by eat- 
pai f the neral ibje planeta onfiguration parent Although Jupiter’s diameter is scarcely one ing natural honey, free from all adulterations. The 
vhich relates to a compa! planets when they and three-sixteenths times that of Saturn, the diam- writer is not aware that any fatal cases of poisoning 
have ‘ if ‘ when they are eter of the latter is very much reduced on account of have occurred in Europe. They are reported exclusive 
n th I i greater distance from the earth ly from America and Asia. Almost all cases are caused 

planets occur during the —> +2 >< _ by the use of honey derived from the flowers of plants 
) One illustration is a in American Exposition in Berlin In 1910, of the Alpine rose and heath families (Rhodoracer 
plot « of t terrestrial planets, showing What promis to be a unique event in _ inter- and Ericacew). The matter is somewhat puzzling, be- 

e posi f ‘ ind of the planets at eact national commerce will take place under distinguished cause cases of severe poisoning are very rare. For 
con ipparent diameter uspices in Germany's capital next year example, the American cases, which are attributed to 

f ord t mpare the fi In a recently erected permanent exposition building Kalmaia angustifolia and K. latifolia, are only two in 

Ss i The ap known as the Exposition Palace near the Zoological number, although these plants are common in America, 

it each conju Gardens, in the best section of Berlin, an exposition Even in Europe, illness is sometimes produced by eat- 

ti epresented on this scale, be ing honey I have myself witnessed several mild cases, 
eparated by a measurement M Jupiter Uranus Uranus Mars one of which appears to throw some light upon the 

! ! s of the drawing subject. Some children, who were watching their 

but the dit ! tl iked eye, is given in teacher cleaning honeycomb, asked him the nature of 
l ext rhe tion is Washington mean the dark and acrid paste with which some of the ceHs 
tin were filled. The teacher explained that this was bee 
om CURY AND NEPTt bread. The children asked if it was fit to eat, and 

I } between the planets i the teacher carelessly answered, “yes.” The children 

ate the bee bread freely, despite its unpleasant taste, 

and all became extremely ill 
The reader doubtless knows that bees fill certain 
\ \ | lis cells partly with pollen, which is necessary food for 
tar nes tl Menten Janites as Senna ae Rishi the development of the young bees, as it contains albu- 
mean ¢ ea " he sun ( 0.9 July 3 Aug. 11 Aug. 24 Nov.23 Dec.27 Dec.3! nienoids, while honey contains only carbohydrates, 

’ mi M iT listance was This pollen is known as bee bread. It is usually 
or on i t his unit ( 1.19 92.9 of American products exclusively, among which tools stored in certain special groups of cells, which can be 

lion 1 pparent diameter of a planet is d machinery will form an important part, will be easily separated from the honey cells. Sometimes, 
proportio é li ter, and inversely as its held during the months of April, May, and June, however, the bee keeper, to his disgust, finds in the 
distance frot The result of a simple com under the patronage of Prince Henry of Prussia. honeycomb, intermingled with the honey cells, many 

’ t fercury ibtended a very much This exposition i designed to stimulate and cells which contain pollen. Often the lower part of a 

r angle iné sirengthen our trade with Germany, a trade the im- cell is filled with pollen, and the upper part with 
rl ~ it plane orning stat portance of which may be gaged from the statement honey. In the case above cited, the poisoning was 

I Mer phase i bbous In this and in that Germany bought nearly $277,000,000 worth of evidently due to the pollen, for persons who ate the 

iliust I hich follow, the arrow drawn with goods from the United States in 1908 and is America’s honey from which the bee bread had been removed 

the l direction of the planet as seen second-best customer Prominent men on both sides experienced no ill effects. I know, from personal ex- 

from the sur und t drawn with the dash line as it of tl Atlantic will co-operate to make the under- perience, that the eating of honeycomb which contains 

i ‘ fr On account of the great dis taking a success bee bread often produces unpleasant symptoms and 
tum ‘ I “ these lal ra The exposition commends itself particularly because loss of appetite. 

is scare ! ira of the fact that there will be no drudgery connected Several possibilities suggest themselves. The pollen 

! 3 A \ th it for the exhibitors. The space rental will include may be naturally poisonous, for many pollen grains 

Alig r and \ iS al evening ncidentals uch as the decoration of the booths, contain toxines, as was proved by Prof. Dunbar in 
tars rh f 1 y receding irther from tl foundations for the exhibits and carpeting, janitor his investigation of the cause of hay fever It is pos- 
eartl I wi " mjunction wi he in on Se ervice, the storing of the packing material, prote« sible, also, that the pollen stored in the cells may be- 
tember 17th, af which date Jupit come decomposed, and thus produce 
will be morni1 ta Venus presents _ disease germs and poisonous sub 
the gibbous pl ind at the time of Orbiter = stances. If the bees wish to preserve 
onjun ! e diameters « * "GES 4 4 i their stores of pollen, which are not 
the plane ip i hown in th F 4“ usually protected by large additions of 
illustra I ym putation "I NA / honey, they are obliged to add large 
these f r to those \ > REG quantities of a secretion containing 
which have been explained The \ VS > a formic acid, and it is not impossible 
great differer bet wee he equatoria o> that, in this operation, large doses of 

and polar diameters of Jupiter are ap Orbit of the Fe : the alkaline poison of their stings may 
parent The planets are separated b F od , th \ also be added. 

a distance equa! to two-fifths of tl t Augtigs In view of these facts, it appears 
moon diamet« Jf . Fs Orbiter * probable that the cases of poisoning 

CONJ ‘ OF MERCURY AND / E —_— 4 o \ attributed to honey are really caused 

- / / f oa ny, \ by pollen. If this is true, the fre 
ist 24d. 19) The planets ars / we \ | quency of such cases should be dimin- 
eve 1g star und are at a distance j \ %, \ ished by modern methods of bee keep- 
apart equal-to one and a third times ' | cee © \ | ing, in which a compartment of the 
the moon's diameter Mercury sho a Nov 23 Sun } hive is reserved exclusively for honey, 
the gibbous phase, the dark edge being Dec.27 } AtiserEarthe 9 Jul 23 a and the bee bread is almost entirely 
opposite fron it show on Jul : Dec.27 4 Jul23 : ne Neptune deposited _ in cells attached to the 
rd Décor Juiz3 { ‘Syl broodcomb, ih another compartment. 
CONS ION OF AND ‘ Jul 23 in Furthermore, honey is now seldom 
- | Uranus Crue 1909 a pressed trem the coush, but is okmest 
November 25d. § The planets are ‘ — entirely extracted by centrifugal sep- 
evening star und may be seen a long ~ Nov.23 Auge, 5 arators, in which the © semi-liquid 
time after sunset Venus is rapid @ Noo; SNoy23 honey flows out of the cells, leaving 
approaching the earth, and as a con 3 the more solid bee bread behind. In 
sequence the planet liameter is in 7 2 the case of honey in the comb, the 
creasins An inspection of the plot | ; presence of bee bread cells is easily de- 
shows that a little more than one-half Sy sy Dee 34, tected by inspection or by the taste, 
of the illuminated surface is visible ms ose a and a little care in removing them 
Venus wil! soon | ent the half-moon * ‘ ms _— 1 will prevent any evil consequences.— 
phase, which w ‘ eeded by the | Y Translated from Prometheus. 
crescent phase vhen ‘ ll be the y ee 
most beautiful object in the evening Washable Water-Color Paint, 
sky. The planets eparated by a - Washable painting in water colors 
distance equal to about five times the CONJUNCTIONS OF THE PLANETS IN 1909. can be executed by mixing the pig- 
moon's diameter ments with plaster, a fusible salt, a 
CONJUNCTION OF MERCURY AND URANUS. tion, insurance, et The large steamship companies suitable glaze, and an acidulated solution of gelatine. 
December 27d sh The planets are evening stars have granted substantial freight reductions, and ex- The paste thus formed is applied like paint and, after 
Mercury shows the same phase as that of August 24th hibits will be admitted into Germany free of customs it is dry, is hardened by heating the painted objects. 
and since the distances from the earth are very nearly duty The following proportions and method are recom- 
equal, the apparent diameters are equal. The diam Some_of the most prominent manufacturers in the mended: 
ter of Uranus is about ten and a half times that of United States are signatories to an invitation to par- Ten parts of glue are dissolved in 100 parts of hot 
Mercury; but its distance from the earth reduces its ticipate in the exposition For the exhibitors’ con- water containing a little acetic or other acid. After 
apparent diameter to that shown in the figure. The venience an office has been established in the Hudson this solution has cooled it is rubbed up with 5 parts 


distance separating the jlanets is equal to about three 


i 


and a half times the moor diameter 
CONJUNCTION Oo MAR AND ATURN 
December 31d. 2h Again the planet ire evening 
stars Mai show the gibbous phas« und | dis 


tance from the earth is about equal to that bet 


veen 


the earth and ft} un. The apparent distance between 


Terminal Building, New York city. 
> ++ > 
The “Parahyba,” the sixth of the ten destroyers 
ordered by the Brazilian government from Yarrow & 
Co., Limited, of Scotstoun, ran an official full-speed 
trial a few days ago on the Skelmorlie mile. She at- 


» 


tained a speed of 27.29 knots. 





of plaster, 
of lead 


5 parts of soda, patash or borax, 30 parts 


oxide or zine white, and the necessary quan- 
The coating, 
heated by means of an alcohol or other 
The coating 
is not affected by rain or heat and may 
be lacquered without difficuity, 


tity of the water color pigment desired. 
when dry, is 
finished resembles 


smokeless flame 


enamel It 

















Avucust 21, 1909. 


A NOVEL SOLUTION OF THE PROBLEM OF 
TELEPHOTOGRAPHY. 
BY DR. ALFRED GRADENWITZ, 

Many inventions have recently appeared for the tele- 
graphi: transmission of handwriting, drawings, and 
photographs. Ingenious though they be, nearly all of 
these devices have never passed the experimental stage, 
which circumstance is partly due to the extraordinary 
sensitiveness and complicated construction of the mech- 
anism employed. The main difficulty met with in solv- 


ing this interesting problem, however, lies in the 


means of obtaining and maintaining a perfect agree- 
working of the transmitting and 
fact, an accurate reproduction 


ment between the 


receiving stations. In 
be obtained by causing identical parts 
pictures to pass at 


the other 


cannot except 
of the original and 
equal times in front of a given point. On 


hand, the two picture rollers should perform their re- 


reproduced 


spective motions in equal intervals of time 

These difficulties, it is claimed, are successfully 
overcome by the “teleautocopist,” an apparatus recent- 
ly invented by Laurent Sémat and constructed by F. 
Ducretet and E. Roger of Paris. Moreover, the ma- 
chine is well adapted for the transmission of musical 
shorthand records, prints and—a matter of espe- 
sketches or 


notes 





cial criminal police 
anthropometrical data 

The roller used at the transmitting station 
larger diameter than the roller. A 
which requires no superintendence is used to actuate 
both. Different in diameter and accordingly different 
in peripheral area, the rollers, nevertheless, reproduce a 
of the original 
roller of the transmitter 


importance for the 


has a 


receiving motor 


picture exactly the size 


On the smaller (repre- 
sented in Fig. 1) is wound a metal foil on which the 
picture to be printed. The 
style which touches this foil serves to throw into the 
circuit the current impulses that reproduce the 
Whenever a conducting portion of the metal 


the circuit is closed, and on passing over 


transmitted is drawn or 
will 
picture 
foil is struck, 
an ink-coated portion the circuit is opened 


On the larger roller (at the receiving station, simi- 
lar to Fig. 1) is wound a sheet of carbon paper and 
upon this, a sheet of ordinary paper. Assuming the 
difference in the peripheral areas of the two rollers to 
be \%, the reproduction of the original picture on the 
larger roller will take up only % of its peripheral 
area. The peripheral speeds of the two rollers are 


chosen at the opposite ratio of their peripheral areas; 
that is, the smaller roller performs a full revolution in 
% of the time of revolution of the larger one. Again, 
the first-named roller, after completing one revolution, 
is stopped and is not again until the other 
roller has through the 

disengaged eighth of its. peripheral 


started 


moved on 


Scientific American 


rested by the armature striking the peg until the 
large reller (which turns at a correspondingly lower 
speed), by interrupting the circuit, allows the electro- 
magnet to relieve its armature and accordingly the 
stop. 

io ee 

Cement from Blast-Furnace Slag. 

Cement is made from blast-furnace slag by various 
methods. Among the newer processes are the follow- 
ing: 

Canaris Process.—The slag is granulated in a milk 

















Fig. 1.—View of the transmitting apparatus, identical 
in appearance with the receiving apparatus. 


ef lime made from freshly-slaked lime in a vessel pro- 
vided with a Two parts by weight of anhy- 
drous lime (CaO) are employed for each 100 parts of 
slag 

Collosseus Process 


stirrer. 


—Slag in the fused state is treat- 
solutions of salts of calcium, magnesium, or 
aluminium. The The 
structure of the slag is altered and chemical changes 
are effected by which the injurious ingredients, espe- 


ed with 


action is twofold physical 


cially sulphur, are made harmless and even conducive 
to proper setting and hardening. 

Muller advan- 
tageous to substitute salts of barium or strontium for 


Process.—For certain purposes it is 


the salts of calcium, etc. 


Grau Process.—A jet of dry superheated steam is 





13% 


Soaps for Removing Spots, 

Many soaps sold as spot-removers are ordinary cocoa- 
nut oil soaps, and remove only the spots which are 
prepared for the purpose by the vender. 
ample, spots made by daubing cotton 
mixture of tar and acid with pure 
water, completely disappear when with 
ordinary soap. True spot-removing soaps contain ox 
zall and turpentine, which can be detected by their 
characteristic and powerful odors, even if the 


For ex- 
goods with a 
can be removed 


and washed 


soaps 
are scented. 

A good spot-removing soap may be made by mixing 
20 parts by weight of good hard white soap, in very 
small pieces, with 8 parts of water and 12 parts of ox 
gall. The mixture is allowed to stand over night and 
is then heated gently until solution is complete. The 
heating is continued a little longer, in order to evapor- 
ate some of the water, and \% part of oil of turpentine 
and 44 part of benzine are stirred in, after the vesse! 
The still liquid soap 
dis- 


has been removed from the fire. 
is then colored with a little ultramarine 
solved in ammonia, and is poured into molds, 


green, 
which 
are at once covered 

The following process is also recommended, but it 
requires some care, as the soap is easily separated by 
agitation, especially if the ox gall is not fresh. In a 
vessel heated on a water bath, 28 parts by weight of 
cocoanut oil are thoroughly incorporated with 5 parts 
fuller’s earth, 1/10 part of brilliant green 
of ultramarine green. The mixture is 
14 parts by weight of 
then and, 


of tale or 
and 1/50 part 
allowed to cool to 90 deg. F 
lve of a strength of 38 Baumé are 
after saponification is completed, 5 parts of ox gali are 
stirred in. If any separation takes place, the vessel 
is closely covered and heated on the water bath until 
the mixture becomes unifornme Finally 4 part of tur- 
pentine and about 8 parts of benzine are added 


added 


and 
the soap is poured into molds. 
—_______—_~2 +9+ = —_____-__—_—— 
Natural Synthesis, 

In an address to the chemical congress recently held 
in London, Prof. Paterno, of Rome, called attention to 
the evolution which is taking place in the synthetical 
commercial production of 
There is a tendency to 


processes employed in the 
organic chemical compounds. 
substitute, for the crude, tedious, and complex methods 
hitherto used, processes of an entirely different char 
acter, in which the desired chemical changes are ef- 
fected at ordinary temperatures, without the employ- 
chemical 


ment of violent reagents. As science de 


velops it allows an approximation to the ideally per 


fect methods of synthesis by which nature produces 
vast quantities of compounds in infinite variety. Du- 
claux has wittily rallied those 


whose ambition 
directed to 


chemists of to-day 





The process is repeated with 
When 
from a given point, the two rollers 


area 
each revolution. starting 
are accordingly seen to pass in front 
of the style, at equal times through 
equal their peripheral 
area; the longitudinal 
ment is identical on the two rollers 


lengths of 
displace- 


in the reproduction of original di- 


mensions. In order, however, to 


reproduce in a magnified or reduc 
ed size, the relative diameters and 
displacements of the rollers are 
proportionately altered 

Besides the afforded 


by the simplicity and perfection of 


advantages 


Sémat 
selenium 


synchronism, the apparatus 


dispenses with any cells 
and photographic views, all cpera- 
tions being performed in full day- 
light, merely by means of mechani- 
cal devices. No special knowledge 
is required for adjusting the ap- 
Paratus, which is readily connected 
with ordinary 
telephone line 

The 
easily raised to five minutes in the 


any telegraph or 


speed of transmission is 





case of pictures measuring 7 x 12 











and efforts are wholly 
the comparatively easy 
compounds, 


production 


of new even if these 


compounds serve no other purpose 


than to enlarge dictionaries of 
chemistry. Manufacturing chem- 
ists will assuredly discover and 


and more natural meth- 
of synthesis. The 
of the past half century in connec- 
tion ferments, 


utilize new 
ods researches 


with microbes, tox- 
ines, diastases, catalyzers and the 
colloidal state of matter have indi- 
cated very interesting possible ap- 
plications of these agencies to the 
Some of 


processes of technology 


have been 
kinds of 


have 


long 
fermenta 


agencies 
Many 
for example, 


these 
known 


tion, been util- 


ized from time immemorial, but 


of their action was 


that it is 


the mechanism 
Now 
understood it is 
that the 
that 
will 


unknown better 


safe to predict 
practical employment of 
chemical 


Very 


action in 
follow 


synthesis 
important 
applications of this newly acquired 
knowledge of biological chemistry 
have already Yeast, 


s00n 


been 





made, 





centimeters. 


The inventor, who is an official Fig. 2.—lhe Egyptian Khedival insignia trans- 
mitted by the teleautocopist. 


A NOVEL SOLUTION OF THE PROBLEM OF TELEPHOTOGRAPHY. 


of the Egyptian railways, has re- 
cently made some successful ex 
periments on this apparatus, at the 
Khedival Palace at Cairo, when the telephotographic 
record reproduced herewith was obtained. The appa- 
ratus was installed at the annual exhibition of 
the French Physical Society and there demonstrated. 

The mechanism for obtaining accurate synchronism 
comprises an armature peg fixed to 
the transmission long as its electromagnet 
installed an 


then 


which arrests a 
: rolier as 
Is excited At the 
interrupter 
Struck by a 

As the 


receiving station is 
current each time it is 
rigidly connected with the roller. 

(smaller) transmis 
sion roller is higher than that of the (larger) receiv- 
ing roller, the 


which opens the 
cam 
speed of rotation of the 
each 


former, after 


revolution, is ar- 


Fig. 3. 


a manner that 
forms a 


projected upon fused slag in such the 
slag falls in the powder and pile 
which is allowed to cool slowly in order to prolong the 
effect of the heat and steam 
_ a 

The new of Dr. Ekenberg for converting 
raw peat into fuel is based on the fact that after the 
peat has been heated in the presence of water to 150 


state of 





process 


deg. C. about 90 per cent of the water in the peat, 
which ordinarily cannot be separated by mechanical 
means, can be removed by moderate pressure By 


then applying a small amount of artificial heat, a fuel 
free from water can be obtained. 





Portrait of Arago trans- 
mitted by the teleautocopist. 


which only converts sugar into al 
cohol and.carbon dioxide, has been, 
by mold 
starch 
experi- 
fertilizing power 


to some extent, displaced 


fungi, which also convert 


into sugar Agricultural 
great 
of infinitesimal quantities of catalyzers, and a new and 


has been 


ments have demonstrated the 


valuable method of devised 


by Dr 


saponification 
Nicloux 
——_—_____—__ _ > ++» 
Electrical illumination will be a great feature of the 
Hudson-Fulton Celebration from 25th to 
October 9th Over a million incandescent lamps, 
10,000 are lamps, and searchlights aggregating 1,800.- 
000 candle-power will be used in addition to the reg- 
ular lighting of the city in New York 
illumination of the Jersey 


September 


alone, vot to 


mention the shore and 


numerous special advertising signs 
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x lid holder, ¢ We CEE evccccocacvese | Electrical energy, system of | trailer truck for W I 
Bracket device, H. 8S. Mills ‘ *» H. Thomas 930,325 | 129,76 
Brake, R. E. Rudolph | Electrical instrument for pyrogravure and Logging engine 4 Dunbar +h. 
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nerete or cementitious compounds, mak Heating system, Sparks & Kddines Phot ting, device for timing, R 
ing, I M. Reed nat 930 085 leating system vacuum team J I : ! Scharz eno 
Conerete post, reinforced, J. H. Carpenter... 930,040 8 Sparks ” 169,500 | | > | yg. mechat ae expressi e 
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— oe Al Manel maber. Aaroupaiiaal ine | Scr Hi. M SCIENTIFIC AMERICAN for more than half a cen- 
wefected ddress Box 77), New Y e, U ! \ 
— —_ 0508 ssthedoreae Rt tury. Over 15,000 selected formulz are here collected, 
inquiry Ne. pe7?. For manufacturers of mae ' , Ik ‘ & 7 ss 
ebinery sanufacturing denatured alcohol | Ward 930,025 | | nearly every branch of the useful arts being represented. 
| Se hile e | ri Everet 880.0590 . > . 
Secondat t ‘ tor || Many of the principal substances and raw materials used ; — 
Ww. M 930,21 . ‘ . 
MISCELLANEOUS. Sex er. E. M. Bosie 930.140 in the arts are described, and almost -verv inquiry re- (Calas A 
ue couiment. CUR Norks, Wichita, Kansas. | eae tay hg = lating to formulz will be found answered. It is more ~ oF = 
ome Lreacmen al ° c isan . 19.407 2 : ‘ : ] 
Wanted the address of manv-| s . ers than a receipt book, as in most cases it gives all 
b ishers (rind sand fo . ° 
= wor Pe ae a the standard and special formule, thus enabling the 
K J. R. Mof 
as reader to find a receipt which fits his peculiar need. 4 
| } . . 
LISTS OF MANUFACTURERS. ph. : alphabetical arrangement with abundant cross references 
aial eee tates at mnadanene vanes. 3 i] Bg a da makes it an easy work to consult. ‘Those who are en- 
apecial lists Sy yet oe gt advance. “Nddress | deb ay ge oa Ne gg a ceaanga GEE gaged in any branch of industry will find this book of 
nan & Co., Liat De ment. Box 773, New York | ee ; : ° " 7 : 
—-" cA sacaets : = re. the greatest practical value, and we especially commend it to those who are 
Inquiry No. S@NO.- For the address of manufac- ‘ Pad ; - : A pit R 
turers of mortars and pesties (hat are used by druggists. | Sbade roller fram Ww. 1 in search of an independent business, as they will find many formule for the 
_ ALIS OF 1,500 mining and consulting engineers on | 8! et ler, H. Ww. W manufacture of salable articles which will be worth many times the cost of 
Price Pe eee a SO, Le DOCRNEEES, | She ~ =. om the book. The Appendix contains the very iatest formulz as well as 41 
K fed, Os « Sharpe g ° 
Inauiry No. S®N4.-Wanted the address of the | et quer fon. 5. &. Bete tables of weights and measures, and a Dictionary of Chemical Synonyms. 
manufacturers Cypress wash tubs | e mie ¥ ene 
Sheet met » F N 
Jaquiry No. SUNT .- Wanted, the manufacturers of Sheet metal I I N ‘a ns — 
the Van Winkle, Woods & Sons, and the Webe wwer | Shee met t ed J I 
meters ; enhoanel | ~ 2 Ay a Send for Full Table of Contents 
Inquiry No. S990. For information regarding | Spel! loadite mm GLB 
gives not made of leather Dut simliag to tho samme ‘and | Shelving, eR. Martin. =< 0.5.00: 2 Mailed Free on Request 
are as cthuraol | - ‘ , I iH ‘ = 920.28 —_—- -———_ —- -—- -———= 
Inquiry Ne. S99O6.--Wanted addresses of manu Shower r portable F. H. Schmitt 830.00 e 
facturers of machinery for working orange wood mani Shutter hows H. Zimmermatr ayo ~ 
rene. : | Shutter tower," Zimmerman. MUNN & COMPANY, Inc., Publishers 
Inquiry No. S9O7.—Wanted the address of the}... "" oe errery = 260, 930,261 
‘ cturers of bread « be : ‘ nee tiem f op KX olling 
manufacturers of bread or cake box ta. Wileen 929,742 363 BROADWAY, NEW YORK 
Ineuiry No. $001.—For the address of progressive | Shutters curtains, roller for flexible, A. 
manufacturers tt it Jara, hk } a die hw 920.885 
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Home-Made 
Experimental Apparatus 


I idition to the following articles, the 
Scientific American Supplement has published 
int rable papers of immense practical value, 
of h over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scientific 
American Supplement cost 10 cents each. 

If there is any scientific, mechanical, or en- 
gine x subject on which special information 
is desired, some papers will be found in this 
cat gue in which it is fully discussed by 
competent authority 

A few of the many valuable articles on the 
making of experimental apparatus at home are 
give in the following list 

— EC ee rag toed FOR AMATEURS. 

rticle ellis h¢ a small and simple ex 
forte ental installation can be set up at home. 


Scientific American Supplement 1551. 


AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 


THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri- 
can Supplement 1566. 


HOW TO MAKE A 100-MILE JWmaEe 


TELEGRAPH OUTFIT is told by Frederick 
Collins in Scientific American Gaabeionas 1605. 
A SIMPLE TRANSFORMER FOR AMA- 
TEUR'S USE is s jlainly described in Scien- 
tific American Supplement 1572 that anyone can 
mak t 
-P. ALTERNATING CURRENT DY- 
wAMo™ Scientific American Supplement 1558. 
THE CONSTRUCTION OF A SIMPLE PHO- 
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 


APPARATUS is simply explained Scientific 


American Supplement 1574. 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject of an article in 
Scientific American Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID- 
ING MACHINE is exp ~~ ek it Scien tific Ameri- 
can Supplement 1582, with orking drawings. 

; _SEPEREREE TS WITH A LAMP CHIMNEY. 


rticle it is shown how a lamp chimney 











to ind i the in 

a liquid I ning o 

elevation an a 
tournique nd inte rmit 

n; to n nt of liquids 

stive tube » phenomena 
bursting blac Ider and of the expansive 





gases. Scientific American Supplement 


HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS- 
UREMENTS is described in Scientific American 
Supplement 1584. 


THE CONSTRUCTION OF an INDEPEN- 
BERT INTERRUPTER Clear diagrams giving 
1 dimer publishes Scientific 
oe A Supslement 1615. 


AN EASILY MADE HIGH FREQUENCY AP- 
PARATUS WHICH CAN BE USED TO OB- 





TAIN EITHER D’ARSONVAL OR OUDIN CUR 
RENTS is described in Scientific American 
Supplement 1618, A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one- 
pint Le; ars, and an inductance coil, and all 
the apy 1s required, most of which can be 
made at 
SIMPLE WIRELESS TELEGRAPH SYSTEMS 
described in Scientific Amefican Supple- 
ments 1363 and 1381 


THE LOCATION AND ERECTION OF A 100- 
MILE WIRELESS TELEGRAPH STATION is 
clearly explained, with the help of diagrams, 
in Scientific American Supplement 1622. 


THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, Scientific Ameri- 
can Supplement 1623 

THE MAKING AND THE USING OF A 
) hae mre TELEGRAPH TUNING DEVICE, 
illustrated with diagrams, Scientific American 
Supp! out 1 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH is 
tt hly descrived in Scientific American Sup- 


sloment 1561. 
HOW A CALORIC OR HOT ame ENGINE 
CAN ed MADE AT HOME is ell explained, 


with tft help illustrations, Scientific 


of 

American Supplement 1573. 
THE MAKING OF A RHEOSTAT is outlined 
Scientific American Supplement 1594, 
Good articles on SMALL WATER MOTORS 

ed in Scientific American Supplement 
1494, 1049, and 1406. 
_ HOW AN ELECTRIC OVEN CAN BE MADE 
caag mained in Scientific American Supplement 

‘ 


THE BUILDING OF A STORAGE BATTERY 
is desc 1 in Scientific American Supplement 


in 


in 


A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 
plement 1210, 


A WHEATSTONE BRIDGE. Scientific Ameri- 
can Supplement 1595. 

Good articles on INDUCTION COILS are con- 
tained in Scientific American Supplements 1514, 
1522, and 1527, Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de- 
Seribed in Scientific Americun Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is ex- 
plained in Scientific American Supplements 1561, 
1563, aud 1566. 

ANEROID BAROMETERS. Scientific American 
Supplements 1500 and 1554 


A WATER BATH, Scientific American Supple- 
ment 1464, 


A CHEAP LATHE UPON WHICH MUCH 
VALUABLE Wonk CAN BE DONE forms the 
f 


subject ticle contained in Scientific 
American Supplement 1562, 

Each number of the Scientific American Sup- 
Plement costs 10 cents by mail. 

Order from your newsdealer or from 


Inc.. 361 Broadway, New York 








MUNN & CO., 
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Shutters, wicket door for rolling, L. G. 
Wilson caceecenocvesessseussevedssad 929, 741 

Sifter for Jevermann. 

Signal cord hange Y. J. Borer...ccosecs 

Singeing machine, “Alisop & Sibson........ ‘ 

Sink strainer, J, F. Sullivam........eeee-+.+ 

Sintering machine, A. B. Young. 

Skirt lifting device, M. Becher 

Skirt marker, W. J. Barlow... 

Skirt regulator, T. M. Quise nbe: 

Sled brake, E. G. Doland.............+++++- 930,055 

Slicing machine, L, E. Arnold.........- . 930,021 

Slitting machine, J. R. Pulsifer........ 3 

Snow remover, J. W.+Weismantel.. 

Soldering tool, self-heating, J. Wise. owas 

Sole pressing machine, H. A. Davenport 

Sound reproducing machine, M. Keen... 


Spark arrester, H. Liechty 
Speed changing device, C. N. 





Speed changing mechanism, R. dymimonds > 

Spoke setter, A. R. Kunzmann....... 

Spool holder for ribbons and the like, d 
Ruesing, Jr és PPE ee 

Stacker, J. J. Schrag........-+--«+e+ee: 

Stalk cutter and plow, combined, R. 
Peeples ..-++eee--seeeee esee 

Stanchion, cattle, M. F George. 

Steam engine, A. F. Hall.....+.-++-.++++> 

Steam engine, duplex, E. W 

Steam generator, G. A. Sims 

Stencils, making, J. C. Udall...... 

Sterilizing fluids, ¢ B. Bartley 


Stitching machines, 
Cc 


trimming attac hment for 
A. Bonney . 





Storage battery, electric, B. Fo rd. er | 
Strainer tube, locked, W. H. Me Nutt... 
Street indicator, A. P. Jordan.... 

Stump pulling machine, J. Ducrest 


130,269 





etreet sweeper, S. Conrath. eo 
Suit case and valise, combination, *‘Palivers : - 
& Chandler .......+..+++ ecccccescces Sauue 
Supporter, H. Bie srhoff...... ee . & 20. 
Surgical instrument, R. L. Combs. ° 929, 833 
Swimming suit, F. B. Maslen.... vou a 
Swingletree, C. V. Anthemat.....+.-+++e+0++ 930, 118 
Switch. See Oil switch a 
Switch, H. F. Roach.. 929,788 


Switch mechanism, _F 
Switch stand, H. 











Swivel, hydraulic, i oni ° % 
Syringe, vaginal, F. A. 6, ee - 

Table, H. J. Sharp.......---+-++- --. 029 989 
Table, chair, and ice chest, combined, “M. ’ 

J. Mullikin verre 929,689 
Tabulator mec hanism, G. C. Blickensde rfer. 

Talking machine, A. Keller.....--+.--++++++ 
Talking machines, brake mechanism for, 

Buelna & Burson scnehtenenseqesseeee ™ 
Telegraph machine, G. C, Read.....-..-+-+- i) 
Telephone extension call, A. R. Marcotte... ¢ 
Telephone slug holder, M. J. Stark, Jr... 9. 
Thawing machine, ste am, Bennett & Ekern. 

Thill coupling, H. Vosburgh........+++ 

Thill coupling, Henby & Fintel......---+++- & 

Thill support, W. Judd...... . oe 930, 187 
Thermostatic as de vice, Cc ‘arr ier & ae 

Comfort cccccccssccecscccccoces ..+-- 929,655 
Thread, co ating, Bayne & Subers rrr Tt 929,651 
Thread waxing device, L ms ww cactesse 930,115 
Threshing machine, P. H. Graber...... 930,174 
Threshing machines, automatic self- guiding 

coupling for, L. A. Davis........++- 929,920 
Threshing or separating machine, H. W. 

Eisenhart ......-.-e-seeecteeeee ~eee- 980,166 
rimer, A. Krotz. ° 930,196 
Tin transferring mac hine, F. P. “Boninie. 

Tire inflation mechanism, F. A, Deunert. 

Tire tool, C. Webber ancoteuren 

Tool, comb ination, C. E. Bonne Pi. 

Tool, detachable jaw, C. L. Mueller. ogene ° 929. SOS 
Top, gyroscopic, M. L, Hawks........-- . 930,669 
Torpedoes, starting device for the com 


pressed air motors of eaten, A. 


929,954 








TM, DOMES ccccccccvcscsescccsescceescsss 
Toy, J. C. Turner.. 
Toy, aerial, J. W. F oster. sons 
Track sanding apparatus, = P. 
Traverse ring, F. L. Lathrop........ ° 92 9676 
Trolley lines, automatic aa off for R 

Brown sone 930,150 
Trolley wheel, B. Crow. Te % sm. 918 
Trolley wheel, E. E. Ecker 
Truck car, A. J. McCauley ° { 

governing means for elastic fluid, 


930,048 


Turbines, 
Cc. W. Dake 
for casting 


Type casting m: ac hine 8, dev ice 3 
short quads in, Kuk 929,862 
Typewriter, G. W. Donning. .......08 29,839, 929,840 
Typewritter locking device, G. W. Donning. 929,841 
Typewriter tabulating device, G. W. Don- 


929,838 


ning oe 
Typewriting and ‘calculating “machines, vari- 







able | Spacing mechanism for combined, 

Oo. Laganke ......--ceeeecceseeees OME 
Typewriting machine, J ” Felbel bebe sees dwee ¢ 
Typewriting machine, J. J. Cooper. oe 
Typewriting machine, H. ¢ ‘rutehley .. scesesee 
Typewriting machine, Tanner & Griffin. 

Typewriting machine, C. Gabrielson. 

Vacuum cleaner, portable, C. F. Barrett. ... 

Valve, J. H. Blessing...... Sense een 

Valve, dry pipe, G. I. Rockwood. cocccccccess OZ 
Valve, flushing, C. Barr. e é 930, i: 24 
Valve for steam heating * systems, modula- 

tion, Comfort & Fitts.. ° 929,657 
Valve for steam heating regulat- 

” 98 


sy stems, 


ing, J. L. Fitts.. 
















Valve, globe, J. Struben..... es 

Valve, reducing, J. O. Banning.. . 930,121 

Valve, rotary, 8. Yankauer isha hens . 930,017 

Valve, water and air relief, J. G. Midgley. 930,207 

Valves in engine cylinders, means for 
mounting, L. G. Sabathe..........+++- 

Vault, burial, J. D. Fowler..........+..++ . 

Vehicle, motor, Sharpe & Leonard.......... 

Vehicle seat, E. H. Faile..........-e--0005 & 

Vehicle wheel, J. C. Willmon............-.. 

Vending machine, J. Vierling............-. 

Vending machine casing, B. M. Davis..... 

Vending machine, stamp, J. Fritsche........ 

Ventilating system, A. West.........+-000. 

Ventilation system, M. G. Hubbard........ 

Ventilator, M. G. Hubbard... 

Vessel, double walled, G. R. Pa ale eee 

Vessels, hatch fastener for, M Mulholland. ° 

Wall coating, interior, W. B. Allen.... ° 4 

Wall tie, J. H. Coffman. ..... 05. -eeeceeeeee 930,267 

Washer. See Egg washer 

Washing machine, R. Twohig.........-.++- 929,999 

Washtub or wringer stand, P. M. Wiebe... 

Water bag and syringe, combined, W. G. 
Williams .. jonee eile 0:49 . 

Water closet bowl, A. Plantier........... 

Water elevator. J. L. O. King...... acée 30 

Water jet apparatus, E. Koerting.........- 92 

Watering device, stock, J. Hee oeséaeses po: 

Wave and gravity motor, Ransom.... § 





Whip socket, locking, C i Frederick... . 
Winding engines, controlling mechanism for, 
H. Nicholson . 
Window, 0. J. Ramshaw 
Window cleaner, M. Keith 
Window cleaning device, S. Jones 
Window operating and locking 
P. Sperry 
Window sereen, O. L. Schanbacher 
Window tent, W. E. Walsh........--+--«++- 
Wire die safety appliance, J. H. Re CCE... 
Wire fabric, machine for niaking, E. W 
Cornell .. . 
Wireless communic ation, ‘C 
Work support. R. F. McFeely 
Wrapping, twisting, and polishing ‘machine, 
W. Jd. Carey... M 
Wrench, C. E. Somers...... sees 
Yoke, calf and sheep, G. J. Viehmeyer. oe 
Yoke ring, safety neck, Folsom & Russell.. 


mechanism, 





Babcock. . oan 


3 
930,064 





and drawing 
or any patent 
furnished from 


copy of the specific ation 
of any patent in the foregoing list, 
in print issued since 1863, will be 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
oO 

‘ Canadian patents may now be obtained by the in- 
ventors for any of the inventions named In ‘the fore- 


A printed 








going list. For terms and further particulars 
laddress Munn & Co., 361 Broadway, New York. 


In Touch With 





The railroad president to-day 
spends the greater portion of the 
summer at his country home 
renewing his energy. He keeps 
in touch with his railroad system 
over the telephone. 


He may be one hundred miles 
or more away from headquarters, 
yet his office and the principal 
business centers of the country are 
within talking distance. 


He is notified immediately when 
anything important occurs; his ad- 
vice and direction are asked and 
given over the telephone; the 
machinery of the road goes on. 


Each day, at the noon hour or in 
the early morning or late afternoon, 
he conducts his businéss over the 
long distance line. 


He is in touch with his world. 


Through the day he has been re- 
newing his energy—sailing, driv- 
ing, or playing golf—making him- 
self more fit for the busier season 
and able at all times to handle a 
larger system and a larger volume 
of business than the president of 
two decades ago. 


This is simply an_ illustration 
which applies to every busy man, 
whether he be railroad president, 
merchant, manufacturer or profes- 
sional man. 


It shows the importance of 
universal service, which is the 
constant aim of the Associated Bell 
Companies—of onesystem,extend- 
ing to every nook and corner of 
the United States, keeping a// lo- 
calities within speaking distance 
of one another. 


Long Distance Bell Service is universal in two ways— 
in its extension to all localities and in its application 


to all human activities. 
will adi 


Whatever your interests, it 





e them ec 


ically, certainly, 


constantly. 


The American Telephone and Telegraph Company 
And Associated Companies 


One Policy, 


One Svustem, 


Universal Service. 





SOUTHERN STAMPING & MFG. CO. 


Manufacturers of special and patented articles. 
R.8., Nashville, Tenn. 


‘| NOVELTIES & PATENTED ARTICLES 


Manufactured by contract. Punching Dies and Drawing Work 
NEW YORK FLATIRON oe. Belle Mead, N. J. 


Corliss Engines, Brewers 
and ag! Machinery. THE VILTER 
MFG. CO., 399 Clinton St,, Milwaukee, Wis 


MODELS i& EXPERIMENTAL WORK. 


nventions deveivped. Special Machinery. 
E. V. BAILLARD CO.. 24 Franktort Street. New York. 


(| RUBBER. 














er Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klyn, N.Y. | 


MOORE § 


Models 
perfected 


S Aw 


Dies, Tools, 


Inventions 
‘ 


Machinery 


Specialties 


Special 
Meta! 
& CO. ' 





MODELS @ EXPERIMENTAL WORK 


Anything from a Watch to an Automobile 


Ches. E. Dressler & Co., Metropolitan Bidg., 1 Madison Ave., New York 





SPECIAL 
MACHINERY 


WORK: 


MODELS 
WORK TOOLS 
NATIONAL STAMPING AND ELECTRIC 


153-159 S. Jefiersor t 


DIE 














o| MODELS &,.5 RE RIM Noveities manctace 


M. P. SCHELL, 1759 Union Street, San Francisco 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son. 221 Fulton S8t,NY 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Fasterthan Elevators, and hoist 
direct from teams. Saves handling at less expense 


Manfd. by YOLREYV a4 PEHPes, & CO., Inc. 
Provi R. Li A. 


RS | Magical Apparatus. 
Grand Book Catalogue. 


Over 700 engravings 











ec. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York 





| booklet “* 












CROBET 


. 7 
Swiss Files 

— and other tools shown 
ee =" in “The Tool-Monger.” 
Sent free if you mention this paper when writing, 
MONTGOMERY & CO., 109 Fulton Street, New York City 


v0 






© 
Curtiss Motorcycles 
WORLD’S RECORD MOTORCYCLES 

I ow truss trame. 

Roller bearing engine. 

Light weight, great 
power 

Write for catalog and 
Achievements.” 


| THE HERRING-CURTISS co. 


‘MOTORCYCLES 


Bicyele Attachments, Metora, 
Accessertes fee all moterey> 











sted 
MOTORCYCLE Eat ip MENT co. 
Hammeondsport, N. 


80 USE GRINDSTONES ? 


if so we can supply you. All sizes 
mounted and unmounted, always 
kept instock. Remember, we make a 
specialtyof selecting st ones for all spe- 
cial purposes. Send for catalogue “I,” 
The CLEVELAND STONE CO, 


6th Floor, Hickox Bidg., Cleveland, 0. 
W. & 


Sees | ELES: 


A MACHINE SHOP eon 


Good Work—Fair Prices 











LESCOes 


D MOGEY. 

















SENSITIVE LABORATORY BALANCE 
By N. Monroe Hopkins. This “built-ap” laboratory 
balance will weigh up to one ys and will turn with a 
quarter of a postage stamp. he balance can be ven 
by any amateur skilled in the use of tools, aud it wil 

work as well as a $125 balance. The article is accom: 
panied by detailed working drawings showing varion= 
stages of the work, This article is contains in Scien. 
TIFIC AMERICAN SUPPLEMENT. No. S4. Priceld 
cents For sale by MUNN & Co., 31 ecodwag. ee 
York C'ty. or any bookseiler or newsdealer 
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“Saapanen R.H. MARTIN, 


ASBESTOS FIBRE | orrice. st.pauL BUILDING 


Mighk Wreeie Travel ali Roses, 

Because aif Roads arem 

be traveled by High wr 
Oidert and anges @ m ake re 4, igh-wheel 

id @ record 










sutemomies in ie 
for Kill-elimbing = Relia || for Manutacturer ¢ 
tents te this class. Oaly all be.d-and ©4220 Bway, New York. 


— wa orn mers made 
woediniiity ar nd Kenability 
~~ the 


Now 


854.00 per day 
teks’ CAMERA-SCOPE 








por sense! y 5 
aan and th r lowe eomt | x. We CAN prove it Anyone can operate 

MOLSMAN At TOBORILE CO it Maks ¢ finished button phot« rap obs a 
Sulte 283 Monadnock Bik (hic minute. Price of Camera-Scope. with sup- 


plies for <7 ai piovures 2. ig h to 
pay for the complete outtit 00. 
Kxtrat yuttons $1 “fs dre: 1; extr valcass 
$1. per gross. » indepen wo and make 
money for yourse If. Write toc 


W. S. MOUNTFORD, 100 Maiden Lane, on York, W.Y, 


COLD PITETUTFALTS 
AMERICAN PROCESS NO ROYALTIES 
SAMPLES anoINFORMATION on APPLICATION 


NICKEL 


Electro-Plating 





Running Water Where You Want It 
Den't be without the convenience of 
ning water in your ho tase be 
in the cot 








run- 
cause you live 
intry. If there's aspring or stream 
Om the ground, install a 











ooar ry ur 
ae @ Haters Niagara Hydraulic Ram 
bed you want 
Hanson & VanWinkle he 
Ce., 





We furnish Ca . wers. @ 
NIAGARA HYDRAL ie ENGINE oO. 
140 Nassau St..N.V. Factory, Chester, Pa. 





Newark. %. J. 
2&4 98. Cana’ St 


















; “ xn give vou UBRICay; SEND 
es Ww LL MA KE cstimates on | FAwvinine sist 


and « 
& EVE 


tery, to« a ty die s 
AU TOMATIC HOOK 


Big Money In Drilling 


expert work our r specialty. 
CO., Hoboken, N. J 


= CHBESLYaCco SHSSt2USA 


| S-a2t 6.€ha 








g from $25 % $75 pro’ 
ff x turns r the money investe 
f “ fin ( ¢ Drill more economical, faster 
i ‘ 
‘ w R a ( e D to meet every need 
aw a or of the syste jually 
re id of drilling. 
A rtpe o arr lite ud Stee and at a fractior the 
iiar < D In easy payment plan Some af 
4 “ er Our 
1eW tract Gasol ac r ‘ i‘ ilar va where fuel and 
wate are . . ‘ fr t k Dr g. and let us know in what 
branch of the work i 
CYCLONE DRILL COMPANY, 11 Main St., Orrville, Ohio 
Chicage Office, 419 Fisher Hullding 











The Hartford ul Fire Insurance Company 
The National tail of Credit Men 


The National Association of Credit Men, representing the} 
leading mercantile houses of the United States, in addressing 
merchants throughout the country on the need of adequate and 
responsible fire insurance protection, says: 

“Through the guarantee which it has given you an insurance com- 
pany may suddenly become your debtor. ight it not be well to know 
ahead of time what kind of debtor it is likely to be?” 

The points which the Credit Men say ought to be considered 
inselecting a fire insurance company are given below. See how} 
well they describe the Hartford. 


What the Hartford Is 


. The Hartford’s surplus January Ist, 1909, 
above capital and all liabilities—$5,061,- 


What Credit Men Ask 


1, “What is the net surplus above capital 
and all liabilities?” 
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2. “Has it(the insurance company) a record — ; P 

of paying its debts (losses) promptly and 2. After San Francisco, in putting the Hart- 

without uniust deductions?” ford on its Roll of Honor, this same Na- 
“ tional Association of Credit Men said, 
3. “Are the men who manage its affairs “Considering: that its gross loss was the 

men of character and high standing in immense sum of $10,275,000, the com-| 

the community, upholding the principles pany is worthy of the highest commen- | 

of business which assure a long and dation.” 

honorable existence?” = : f 

3. The Hartford’s reputation for commercial 


honor is its most cherished asset, and its 
continued observance of good faith with 
its policy-holders is attested by its popu- 
larity and success. _ It is 99 years old and 
does the largest fire insurance business in 
the United States. | 






The service which the Hartford affords 
he public continues throughout the year and 
is not limited to payment of losses. It has 
published a book, “Fire Prevention and Fire 
Insurance,” with separate chapters for House- 
holders, Merchants and Manufacturers, show- 
ing each how danger of fire may be reduced 
in his particular property. The book also 
gives valuable advice concerning insurance 
and may save you thousands of dollars no 

ee == matter in what company you are insured. 
lt is free if you mention the Scientific American. Send for it, 


The Hartford Fire Insurance Company 
Hartford, Conn. 
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A Remarkable Car for 2,000 


OR the frst time the automobile 
market offers vou a car of estaé- 


lished reputation at a price so near 


the price of cheap, untriec cars, that 
}you cannot afford to ‘ economize’’— 
you cannot afford to buy a car you 
will want to trade 
| off in another year 


for a more satisfac- 
tory car. 
| Real economy— 
and perfect auto- 
{mobile satisfaction, 
for either the man 
who has never had 
a car or the man who has had many— 
is found in this big 1910 sensation—the 
new Haynes Model 1g for $2,000. No 
other automobile with reputation and 
character approaching this new Haynes 
Model has ever been sold at under 
$3,000. 
| it is the first time the manufacturer 
|of'an acknowledged standard automobile 
has ever offered the public a thoroughly 
high-class car at anywhere near the price 
asked for cars that are more or less of 
an experiment and that are made fo sell 
in big. quantities: 

This new Haynes is for the man who 











a car that they Anow will give perfect 
satisfaction—that will be an economical 
car to run—a simple car to handle— 
a car built to stand up under the usage 
that breaks down the cheap car—and 4 
car that can be used with pride in the 
company of the 
highest priced auto 
mobiles. 


Whether you 
buy this car or 
not, you owe to 


yourself to invest 
gate it. 

A Haynes at $2,000 is certainly too 
good a proposition to ignore if you are 
on the market for any kind of a car. 

Mail coupen below and we will send 
booklet giving full details of this superb 
car, and will advise you whete you can 
secure a demonstration. 


- A 2 8 me No 
Maynes Automobile Co. 


124 Main St., Kokome, Ind. 


. Please forward literature concerning your Model § 
19 and advise where 1 can have a demonstration 
should I desire it. 


is through experimenting (or who wants 
to avoid it) and. who is ready to pay a 
moderate price for a car of proven 
quality. 

It is built for the hundreds of con- 
servative, long-headed buyers who want 


| Address..... _ 
SV FT 


Haynes Automobile Co, 
124 Main Street Kokomo, Indiana 














A necessity with 
Knee-Drawers 


oY } No metal can touch you 


| A. Stein & Co., 162 


DAYS FREE TRIA 


paid to any place in the United States without a cent deposit in advance, and allow 


_t 


77+ 10 
W 











We will ship you & 
“RANGER” BICYCLE 
on approval, freight 












i\ ten Mays free tat from theday you receive it. If it does not suit you in every way and 
is not all or more than we claim for it and a better bicycle than you can get anywhere else 
regardless of price, or if for any reason whatever you do not a to keepit, ship it back 
to us at our expense for freight and you will mot be out one cent 








We sell the highest grade bicycles direct from 
y LOW FACTORY PRICES to rider at lower ‘prices = any other roe We 
Save you $10 to $2 men’s profit on every le—hig’ 
‘A oye tires, Teaported Kohierchains, pedals, ete. at prices - o hig er tha: 
—# es; also reliable medium 





rade . ae 
2 
de models at unheard of low prices. 
RIDER’ AGEN NTS WANTED. fa each town ct to ride and exhibit a 
1910 Banger Bicycle furnished by us. You will 
astonished at the wonderfully low prices and the liberal propositions and special offers we 
Sg on the first 1989 sample come. to your town. Write at once for our sfecial offer. 
BUY a bicycle ora pair of tires from anyone at any price until you receive our Fem 
and learn our low prices and liberal terms. wore DEALERS: you can sell our bicycles 
your own mame plate at double our prices. Orders filled the day received. 
rr re a'S5 I “> 7 — taken in trade by eae Chhcage retail stores will 


TIRES, “COASTER BRAKES, cr eabey lamps cclumeiers, parts, repay 


« Descripti 
singic wheels, foe oe cyclo 
pb pent ey“ ytoaene Dong for pt ay 


ps cabo im the bicycle eycle’ Hine at sae : eee 
MEAD CYCLE “COMPANY, “Dept. Li75, CHICAGO, ILL. 


Chicago Beach Hotel , 


Finest Hotel on the Great Lakes rae) F 
An ar resort for rest or pleasure—ten minutes’ a from city, clese to the famous Z 
links and other attractions of the great South Park System. 50 large airy |}. 
rooms, 250 private baths c is the quiet of the lake, beach and shaded aa athe 
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gayety of 1 bathing, nding or driving, golf, tennis, dancing and good 
ways tt Nearly 1000 feet of broad veranda overlooking Lake ry. For 
rae oa ta illustrated booklet address Manager, Sist Blvd. and Lake Shore, Chicage 














- ’ a 7 9 
Engineering. New 
The Leading Engineering Paper of the World For Cori Mechanical, Mining and Electrical Engine 





100 to 125 pages, 9" x 13", weekly. Send ten cents for comet OO 
If you cannot locate catenins qe Ole ae “ Readers Want ” department. 
THE ENGINEERING NEWS PUBLISHING CO. . 214 Broadway, New 
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Please mention the SCIENTIFIC AMERICAN when writing to advertisers 





